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~ Newtom is digital. 


Newton is personal. 
Newton is as powerful as a computer. 
Newton is as simple as a piece of paper. 


Newton is a new kind of technology. 


Newton will help you communicate. 
Newton can send faxes for you. 

Newton can send electronic mail for you. 
Newton can send messages to another 


Newton through thin air. 


Newton will help you get organized. 
Newton can help you make phone calls. 
Newton can help manage your schedule, 
Newton can help you plan your day. 


Newton is always looking for ways to help you out. 


Introducing The MessagePad: The First Newton. 


your best friend's phone number. 


Newton cat he names of your clients. 


s about you to help you more. 


Newton ©- 


- Newton will be everywhere tomorrow. 


Where is Newfon? Call 800-365-760), ext. 100, го find on! where yon can fry one. 
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Science & Technology 13 
Automotive 23 SPECIAL SECTION: 
Home Technology 43 Best Or Wuar's New 
Computers 55 
& Software 48 A modular laptop computer, an air filter that tells you when it 


needs cleaning, and the world's largest organism. These dis- 
parate items are among the award winners in our annual 
salute to science and technology's advancements, achieve- 
ments, and breakthroughs. 


| ы 8A 
TOO Daring spacewalks, spacey tools, and NASA's hopes for re- 
Inside the demption all come together in the mission to rescue the trou- 


bled space telescope. Will the space agency pull off a “great 
American comeback” ? 


magic box 


LCD-based camcorders from Sharp and Sony are pioneering a 
new definition of portable video. Freeing you from peering im 
to the eyepiece-viewfinder or connecting the camcorder to a 
TV, these devices make viewing immediate and let photogra- 
phers become an active part of the shots they're directing. 


| The booming interest in sport-utility vehicles is being fueled 
| mainly by suburban driving in bad weather. But just slip be- 
hind the wheel of a 4x4 and you'll be looking for hills to 


Fixing Hubble | climb and rocks fo scramble over. We put the Ford Explorer, 
» dw | f Jeep Grand Cherokee, Range Rover County, and Toyoto Land 
Viewcam vs. { | Cruiser through their paces. 
Hondicam „2 


1OO 
Stunning explosions and lifelike animations make the 3D0 
system 0 game player extraordinaire. But this device is also 
potentially the most versatile home computer yet. 
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once heard а famous orator say that no 
speech is ever finished; you just run 
out of time to make revisions. Like- 
wise, the process of selecting our annual 
Best of What's New awards never really 
seems to end. There does come a point in 
time, however, when the printers dead- 
line forces our deliberations to a close. 
This year's decision making was partic- 
ularly hard to wrap up, thanks to the lat- 
est communications tool at our disposal: 
e-mail. Planned meetings and sponta- 
neous hallway conferences were supple- 
mented by on-line debates. It was not un- 
usual to leave for a weekend having 
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added winners and winnowed out also- 
rans, only to return on Monday to a 
plethora of new considerations, electroni- 
cally transmitted in convincing detail 
from far-flung or traveling staffers. 

We may have complicated matters for 
ourselves in determining this year's 
standout scientific апа technological 
achievements, but we believe the result 
more thoroughly represents the collective 
expertise of our editorial staff. You'll no 
doubt endorse some of our choices and 
disagree with others 一 Or hasten to point 
out those you feel we may have over- 
looked. I welcome your feedback. 


Slot. POMEN 


[ feel certain, however, that this year’s 
Best of Whats New selections accuratelv| 
reflect the most significant trends thas 
are the evidence of science and technoloa 
gy making a difference in our lives. I only] 
wish we had more time to consider one: 
more entry, or test one more product ox 
research one more...well, theres alwayn 
next year. 


EDITOR-IN-CHIEF 


Give her your closest shave. The new Norelco. — | 


With the new Norelco 
shaving groove to help move 
© үш beard closer, our “Lift 

and Cuts System can shave 
substantially closer. 
Comfortably 
Still, the most exciting 
- thing about our new Norelco 
isnt what happens while you 
shave, but affer 


The New (“gNoreico’ Razors. Dur Closest Shave. Ever 


51993 Norelco Consumer Products Company. A Division of North American Philips Corporation, Stamford, CT 06904. 
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K BACK 


TRADE CENTER SuPPORT 


appreciated the explanation of the 
World Trade Center's building sup- 
ports [The Blast Heard ‘Round The 
World" Sept.]; those vertical supports 
are incredible, and thankfully so. In- 
depth coverage like this is not avail- 
able in the regular media. I have been 
a longtime subscriber, and articles 
such as this will keep me so. 
Saverio J. Marasco 
Mifflintown, Pa. 


GETTING THE 
ON. uad 


г “The Outlook for Hydrogen" [Oct.], 
you state that during the energy crisis 
^we never came close to running out of 
oil. Instead, the discovery of petroleum 
reserves continued to outstrip increas- 
es in demand." Compare your state- 
ment with the following: From 1977 to 
1985, the United States discovered 2 
billion barrels of new oil, extracted 
from our ground 27 billion, and con- 
sumed 66 billion. Here is a deficit more 
frightening than the fiscal deficit. 
Albert А. Bartlett 
Boulder, Colo. 


The petroleum consumed in the Unit- 
ed States comes from wherever the 
price is most attractive—not only from 
our own reserves. According to the BP 
Statistical Review of World Energy, 
proved global resources have grown 
since 1966. But perhaps a better yard- 
stick is Years of Reserves Remaining. 
Globally, this figure generally has 
risen steadily since the late 1970s. In 
addition, Edward Murphy of the 
American Petroleum Institute says 
that proved reserves in the 20 leading 
nations have increased from 712 
billion barrels in 1975 to 997 billion 
barrels in 1993, but worldwide con- 
sumption has grown just 10 percent in 
that time.—Norman Мауегѕоћп 


f hydrogen use proliferates, a great 
deal more of it will leak into the at- 
mosphere, as carbon dioxide does now 
from fossil fuels. What effect will this 
have? | 

Dave Hammer 
Streetsboro, Ohio 


The high price of hydrogen produc- 
tion—not to mention its explosive na- 
ture—will ensure that it is transferred 
and stored with low levels of leakage. 
Hydrogen, as it occurs naturally, 
makes no known contribution to the 
greenhouse effect; my research has not 
revealed any work on the atmospheric 
effects of higher concentrations of hy- 
drogen.—N. M. 


Birs Ано BYTES 


в "New Personalities for Comput- 
ers," you indicate that neither DOS 
nor Windows can run under the Mac- 
intosh operating system called System 
7.1. However, there are programs, 
such as SoftPC sold by Insignia Solu- 
tions of Mountain View, Calif., that al- 
low the Macintosh computer to run 
DOS programs. 
Jim Lenon 
Eagle Creek, Ore. 


Ler’s Nor Ger 
CARRIED AWAY 


s an F-16 pilot, I know the F-117A 
was not “the only manned weapon 
system that coalition commanders 
dared to send over central Baghdad’s 
boiling cauldron of antiaircraft mis- 
siles and guns” [“Secrets of the F- 
117A,” Sept.]. Hundreds of missions 
were flown against targets in Bagh- 
dad by other aircraft, predominately 
by F-16s. Because these aircraft don't 
have strike cameras, you never saw 
videos from them on channels such as 
CNN, but they flew missions just the 
same. Stealth is great technology, but 
when it comes to hauling iron, the Air 
Force still relies on the conventional 
approach. Those of us who flew these 
other jets would appreciate getting 
credit where it is due. 
Scott Goodfellow 
Austin, Texas 


A: a plane with an “Е” or fighter, 
esignation, the F-117A seems to 
fall short. All of the reports I heard of 
its Gulf War missions describe it as 
dropping one, not two, 2,000-pound 
bombs, though it probably could carry 
two under ideal conditions. This de- 
fenseless “bomber” may be unde- 
tectable by existing Iraqi radar, but do 
you really believe that no one will de- 
velop radar capable of detecting this 
black lemon? 
Edward J. Toner Jr. 
Howell, N.J. 


Address letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, М.Ү. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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ДА SAD STATE 
Or AFFAIRS 


n "Urban Assault Vehicle" [Automo- 
tive Newsfront, Sept.], you state 
that the Mazda AZ-1 failed on Man- 
hattan streets because the large pot- 
holes ingested its small 13-inch 
wheels. That doesn't say much for 
New York City streets; my 1972 Hon- 
. da 600 has 10-inch wheels, and back 
in 1965 my two Opels had 12-inch 
wheels—and these were made to be 
sold here in America. 
Gerald W. Schuler 
Great Neck, N.Y. 


MANUAL Vs. AUTOMATIC 


will be impressed by the automatic- 
transmission optimum-shift strate- 
gy when I see an automatic that gets 
better gas mileage than a car with a 
manual transmission [^What's New," 
July]. I do not believe this has hap- 
pened to date. 
Bill Pezzulich 
Bartow, Fla. 


Modern automatic transmissions, with 
locking torque converters, are much 
more fuel-efficient than they used to be. 
But slippage, internal energy losses, 
and high final drive ratios mean virtu- 
ally all are less efficient than five- 
speed manuals. Among the few excep- 
tions: the discontinued Subaru CVT 
(Continuously Variable Transmission), 
which was several miles per gallon bet- 
ter on the EPA city driving cycle than 
the five-speed manual version of the 
car, although still worse on the high- 
way cycle.—Dan McCosh 


Don’t REPLACE, 
RETROFIT 


n “Ozone Friendly” [Automotive 
Newsfront, Sept.], you quote Gener- 
al Motors prices for converting CFC- 
12, or R-12, automotive air condition- 
ers to R-134a systems. You say that 
some units need only be recharged, 
costing $80, while others need to be 
replaced, which costs $800. Which 
systems can be changed over with 
just a recharge? 
Hazel Bryant 
Blountsville, Ala. 


According to Jack Dinan of General 
Motors, the answer is: none. It's true 
that some units only need a retrofit 
costing $80. But CFC-12 and R134a 
systems are incompatible. The cost of 
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retrofitting depends on the damage to 
your old system and the model and 
year of your car or truck. If your CFC- 
12 system works perfectly, there is no 
immediate need for conversion; CFC- 
12 continues to be available for a 
recharge. 


it’s Au in THE 
Wray it’s MADE 


was dismayed to find “Radio Waves” 

[Sept.] promoting a simple clock ra- 

dio. I think that at $349, it should at 

least have a nice wood cabinet in- 
stead of molded plastic. 

Bill Heffley 

San Juan, Puerto Rico 


The shape, form, and size of the Bose 
Wave Radio as well as the waveguide 
technology can only be created with 
injection-molded plastic, according to 
inventor Amar Bose. The precision re- 
quired in constructing such modern, 
high-technology equipment—any- 
thing from cameras to personal com- 
puters to the Wave Radio itself—sim- 
ply cannot be achieved with wood. 
— Marcelle M. Soviero 


SUSPICIOUS STATS 


yo state that the BMW M3's power 
plant generates a record-breaking 
95.7 horsepower and 78.9 pound-feet 
of torque per liter [What's New,” Ju- 
ly]. But these stats aren't record 
breaking. A 1990 Lotus Esprit Turbo 
SE produces 120 hp per liter and 261 
Ib.-ft. of torque. 

Sohan Talwalker 

Ann Arbor, Mich. 


BMWs claim was based on non-turbo- 
charged production-car engines. 


Corrections: Natural gas costs about 


73 cents per gallon-equivalent of 


gasoline [Automotive Newsfront, 
Aug.]. So 73 cents worth of natural 
gas has 100 percent of the energy in a 
gallon of gasoline. 


А 32-bit computer system manages : 


information parcels as large as four 
characters [^New Personalities for 
Computers," Aug.]. 

The last sentence in the caption de- 
scribing “How MPEG Works" [“The 
Big Squeeze,” Nov.] should have read 
“The predicted picture on the right 
has been assembled by looking at the 
reference I-picture.” 

Pictured in "What's New" [Oct.] is 
Canon's 20—35mm 1/3.5-4.5 wide-an- 
gle autofocus zoom lens. 
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TETS if voucould turn 
your computer into 
a librarian, an artist, 
a teacher, a research 
assistant, a historian, 
a marketing expert 
and an entertainer. 


. Youhave 


^ Є, 


т 


r. 


| € The power to teach. With CDs, learning becomes more than Market Shar -QI 193 | 


EIL T а 


looking at words and pictures, Interactive programs like the 
Discis Books series use movies, The power to 


music, animation and sound to work better. 
stimulate children with new di- ACD-ROM drive 
| ] coveries. The continual interplay vives businesses 
— makes reading, math and other extruordinary new 


€ Ыр. Mb mE wa 
cuite sare the Prig 


subjects Jun and involving. capabililies. You 
can easily add 
music, graphics 
and video to presentations, Create interactive training programs. 
Or consolidate important information on one disc and bave il 
copied — an inexpensive way to store and distribute information. 
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The power of speed. /he AppleCD" 300 disc drive represents a new generation of 
CD-ROM technology. This double-speed drive plays video clips and retrieves infor- 
mation much faster tban first-generation CD-ROM drives. Yet the external drive for 
Macintosh; shown bere, costs only $429" And an internal drive, the AppleCD 300% 
is available for IBM-compatible PCs running Windows. 


The power of knowledge. A single CD holds more than 500 
floppy disks can, making possible inexpensive reference tools 
thal just werent practical before: interactive encyclopedias; 
vast libraries of information for business, medicine and 
тоге; magazines and newspapers; even the business 
yellow pages Jor the United Males and Canada. 


You already know that a personal computer is an extraordinarily powerful tool for working with documents, spreadsheets and 
vast quantities of information. What you may not realize is that these capabilities represent only a fraction of the things a 
computer can do. It can also give you the power to work with sound, video, photographs, animation and other kinds of digital 


The power to have fun. CD-ROM 
discs make learning more entertain- 
ing, so imagine what they can do for 
enlerlainment. Battle Chess, for 
example, turns the staid board game 
into a whimsical animated battle. 
And games like The Journeyman 
Project combine sophisticated story 
lines with spectacular sound, anima- 
lion and video, 


The power to design. CDs are an incredibly rich resource Jor 
graphics — thousands of pieces of clip art fil on one disc. You ll also 
Jind buge libraries of photographs, type fonts, g sound effects, 
music and video F 

clips. Even something EES 

as simple as a profes- WES 

sionally designed Ki 
background can give [Жуз 
your worka crip, — 
professional look. 


banaa, 


The power of sound. 4 CD-ROM drive brings CD-quality 

sound lo your compuler. You can make your own 
music with Rock, Rap 'N Roll from Macworld CD 

b Ventures, or enjoy the performance, commentary 
and interactive tour of Voyager Beethoven: 
Symphony No. 9. You can even play your oun 

music CDs while you work. 


The power to explore. Nature. History. 

Art. Sports. Travel. From the Great Cities 
of the World fo the Think & Talk language 
series from Berlitz, there are hundreds 
of subjects you can explore and new 

skills you can learn. And with interactive CD-ROM 
discs, you can learn at your own pace. 


information as easily as you work with words and numbers. You probably don't even need to buy a new computer. All you need 
to do is add a CD-ROM drive to the computer you already have. It’s easy to do. Its inexpensive. And it can add an entirely new 
dimension to the way you work, learn and even have fun. So read on, and find out just how much more your computer can do. 


Great Cities of Business Теш Just Grandma c Me Baseballs Roger Ebert's Ноте New Grolier Multimedia Spaceship Warlock Mayo Clinic Family 
Ihe World Fages storybook Greulest Hits Movie Companion Encyclopedia sci-fi game Health Book 
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Exotic Japan The Outdoor Athlete Rock, Кар У Roll music machine US. Presidents 


training CD (Macworld CD Ventures) 
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CDs offer unparalleled new resources. 
The Family Doctor, for instance, is a richly 


Learning is fun with educational CDs 
like Arthurs Teacher Trouble, which let young 


Dialog Daily readers control the story. Adobe Font Folio Mastering Math Scary Poems for illustrated, interactive bealth manual. 
Netespapers on CD Rotten Kids 


— 


All About Science Business Backgrounds Whoa Built America? Compiler Select History of the World The Business Week 1000 800 College Boards 
clip arv/sound documentary buyers guide preparation 


= 


: "- m 
Dancing Dancing in Africa із by te 


Shakespeare Macworld Interactive The Greatest Childrens 


Dereloping Peter Gabriel: Explora Marketplace 
complete works Mories Ever Told 


Writing Skills (Brilliant Media) direct marketing system 


CDs allow you to skip immediately to what 
interesis you the most. Just set the clock in the 

impressionism: Greg LeMond The View from Earth lime Traveler CD and go. Ocean Life Adobe Type on Call Battle Chess 
Coates Art Кете Bicycle Adventure space study 


Conception to Birth Lets Visit Career Opportunities Ассийй б Sound Library 2000 Monarch Notes Dinosqurs! Multimedia Clinton: 
pregnancy guide South America business mail manager (Wayzata) on CD-ROM Encyclopedia Portrait of Victory 


The most exciting software available today is only on CD-ROM discs. Thats because CDs can hold an incredible amount of audio- 
visual information, making possible software that would be too impractical or too expensive with floppy disks, or even with a hard 
drive. Right now there are thousands of titles for Macintosh’ and PCs running Windows. They cover virtually every conceivable 


Guinness Multimedia KGB/CH Worle Rodney's The Complete Audubon Каас Asimov Berlitz National Register of Tivelve Roues to 
Disc of Records Factbook Wonder Window The Ultimate Robot Think & Talk French Historie Places Gettysburg 


Desert Norm Nihongo Ware The Best of 
(Time) Japanese course Mark Tuin 


Countries of the World Terrorist Group 
Encyclopedia Profiles 
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Entertainment becomes far more involving with 
audiovisual games. [n Who Killed Sam Rupert?, 


DiVA VideoShop ё Stravinsky: The Rite North American уоште the detective. Sports Mustratect Lunicus Ephemeral Films 
The Image Bank CD af Spring (Voyager) Inalianus Almanac 3-0 moonbase survival game documentaries 


| History of the Blues Learn to Speak How Computers Work Lilis Kitchen: The Adventures of Dictionary of USA Wars: The Great Buildings 
| (Queue) Spanish Exotic Vegetables Pinocchio Ihe Living World World War Il Collection 


Talking Jungle Safari Sherlock Holmes, A Silly Noisy House 
Consulting Detective game audio toy box 


The Magic Flute 
(Warner New Media) 
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Experience the sighls and sounds of Ihe world. CDs combine media in entirely new ways. 
From Mice to Ocean follows one womans The Animals! feds you control film clips, photos, 
amazing irek across the Australian oulback, — Great Wonders the Orchestra lext and sound with friendly screen icons, Aesop's Fables 
(joke-tellers on film) of the World (Warner New Media) 


America Alive GUIDisc Lifesaver2: Curious George Ретті Art Library 20000 Leagues Digital Video Library Indiana Jones Uncle Alex 
travel guide First Aid Course Learns the Alphabet Under the Sea adventure game Gullar Tulor 


topic and interest, from business directories to cooking lessons, from nature programs to a street-by-street atlas of the United 
States. Only a fraction of the available CDs are shown here. New releases come out every week, and there are hundreds of titles in 
development. So if you dont have a CD-ROM drive in your computer, youre not just missing the fun. Youre missing the future. 


For PowerBook owners. 
The single-speed, multi-session Apple’ PowerCD 
player is the ultimate in portability, The PowerCD 


^ easily connects to Apple PowerBook" computers, 
any other Macintosh or even a TV. 


For Windows owners. 

With the CD Multimedia Kit for PCs, you 
can get going right away. And il exceeds 
Multimedia PC Level 2 specifications. 

It includes: 


= The AppleCD 300i. Our internal disc 
drive fils neatly inside a PC. You also 
gel a sound card, software and 
cables — everyibing you'll need for 
Ди multimedia capabilities. 


AppleDesign Powered Speakers. For 
crisp, CD-quality sound. 


4. 


For Macintosh owners. 

The AppleCD Multimedia Nil gets you off 
fo а great start. It includes: 

The AppleCD 300 disc drive. Just plug in 
this external drive, and youre ready to go. 


AppleDesign" Powered Speakers. For —— — 7E =. 
true CD-quality sound. 


A free CD package. Compton's 

Encyclopedia on CD, the Multimedia | 
Starter CD ad up lo three more CDs, 

which you can select from over 20 | 
of the top titles for Windows listed 

in our special brochure. 


A free CD package. Comptons Encyclopedia 
on CD. the Multimedia Starter CD and up to 
three olber CDs — you choose from over 20 
best-selling Macintosh titles listed in our 
special brochure. 


Trial soflware. Our free Software Dispatch — / 
CD lets you try out 70 different programs. ^ 
Vou сап purchase any of them over the 

phone — a code unlocks the program for 
immediale use. 


If you have a Macintosh; or a PC running Windows software, you can take advantage of great deals on pre- 
Ий mium multimedia bundles. Each of these bundles is valued at over $1500* yet the AppleCD" Multimedia Kit 
for Macintosh is only $659* and the CD Multimedia Kit for PCs is just $709* To get your kit, or the portable PowerCD, call today. 


Sthedrive 


To get your AppleCD 300, 
call 800-732-5151, ext. 100. 


Recently, the AppleCD 300 disc drive was named Macworld’s Editors Choice for Overall Value. Why? This 
| EN couble-speed drive is significantly faster than many other CD-ROM drives available today, yet it’ still quite 
affordably priced. At $429; the AppleCD 300 is a great deal. And to get it, all you have to do is call the phone number above. 


"AH prices are Manufacturer Sugsesteof Heli! Prices ais of ALG, Reseller prices many tari 


If theres a REY in your future, 
make sure theres а 


ture in your computer. 


| | From this point on, a computer without a CD-ROM drive wont allow you to 
PEERS Appia CORON, take advantage of the best computing has to offer. So if youre thinking about a 
new computer, consider one of the many Macintosh’ models with the AppleCD" 300i already built in. Thats the easiest way to 
start exploring the vast array of CD titles available for Macintosh, and the many more to come. Call 800-732-5151, ext. 100, 
to locate an authorized Apple reseller, and stop in for a demonstration. With a CD-ROM drive inside it, КЕЕ 
you'll find that a new Macintosh delivers the most impactful kind of power. The power to be your best: Apple — 


"АП prices are Martuijacturers Suggested! Retail Prices as of 8/1/93. Reseller prices may tary 001993 Apple Comer. /nc. All rights reserred. Apple, the Apple logo, Maciniash cna “The power to be your best” are reyiserad imademanks of Apse Compuler, Inc Applet. 
and Sofware Disaatcb CD are irademarks of Apple Computer, inc PewerCU is a inedemeart of 262. Inc , Dallas. Texas. Third party product mention is for informational purposes only ane does not mie an endorsement. This ad was mened using Maciniasb perso 


П plein Pourvritook 
compilers. LOATH 


ILLUSTRATION BY ANDY CHRISTIE 


282 


alance 


ne-third of this country 
is federal land that be- 
longs to every American. 
But taking advantage of 
that land may cost you 
more in the future, 
whether you hike, fish, 
hunt, golf, ski, boat, 


camp, or even drive through it. 
The deficit cloud in Washington 
makes the search for dollars to 
fill federal coffers wider than 
ever. For example, Vice President 
Gore's “reinvention of govern- 
ment” calls for more money from 
recreational users of public lands. 
Recreation on federal lands is 
now a bargain. But a huge backlog 
of maintenance and repair work 
probably justifies higher fees. The 
question is: How much higher? 
And where should the money go? 
What about commercial users of 
public lands: miners, loggers, and 
ranchers? Are they paying their 
fair share? 
Recreation Fees 
"he annual take from user and 
entrance fees at all federal 
recreation sites is about $100 mil. 
lion. You might suppose that 
these funds are directed toward 
the $4 billion backlog in needed 
improvements to the infrastruc- 
ture on public lands. 
You would be wrong. The 


=-- 一 -一 一 -一 一 - ee ere ee 


funds are generally returned to 
the U.S. Treasury and then appro- 
priated at the discretion of Con- 
gress. "Recreation fees have been 
swallowed up їп the budget with 
no clear accounting of whether 
they provide an extra measure of 
excellence or whether they sím- 
ply replace general fund appro- 
priations, reports Representative 


Bruce Vento (D-Minn.). 


Logging | | 

Hardrock mining — 

Oil drilling BS. 

Ski area development 

Livestock grazing 

Commercial fishing 

Game hunting 
Recreational fishing — | | 
Boating & yachting ED 


Should be allowed for free 
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Who do Americans think should pay to use public natural resources ? Source: Times 
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This Land Is Your Land 


fact, it is time to give timber com- 
panies, miners, federal grazing 
permit holders, and recreation 
users a good dose of free enter- 
prise. When the government pro- 
vides a special service to individu- 
als, those individuals should pay 
for it.” 

Do loggers, miners, and ranch- 
ers pay their fair share of the 
bill? It depends. 


Should pay a fee 
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Mirror Magazines National Environmental Forum Survey by The Roper Organization. 


Commercial Fees 
epresentative Mike Synar (D- 
Okla.) says everyone—both 

recreatíonal and commercíal 

users—should pay more: "I favor 
placíng resource uses on public 


lands on a ‘pay as you go’ basis. In 


Loggers bid for the right to 


cut trees in national forests and 
on Bureau of Land Management 
lands. Competitive bids should 
reflect the market value of the 
opportunity to use the public nat- 
ural resource. 


The Times Mirror Magazines Conservation Council reaches 30 million Americans through the pages of Field & 
Stream, Golf Magazine, Home Mechanix, Outdoor Life, Popular Science, Salt Water 
Sportsman, Ski Magazine, Skiing Magazine, Skiing Trade News, Sporting Goods Dealer, 
The Sporting News, and Yachting. The Council works to conserve America's natural resources by seeking so- 


lutions to environmental problems that balance environmental and economic needs. 


However, sometimes the bid 
does not even cover the cost to 
the public—the cost of road con- 
struction and administration, for 
example—that logging entails. 

Loggers counter that below- 
cost sales result from excessive 
government regulation and 
interference. 

Ranchers pay $1.86 a 
month to graze either a cow ) 
and a calf or five sheep on | 
federal land. The fee is 
well below the cost of grazing cat- 
tle or sheep on private land or 
most state-owned lands. 

Cheap federal grazing rights al- 
so affect the selling price of ranch- 
es. In southeastern Montana, for 
example, ranches that are pre- 
dominantly private land sell for 
$60 to $75 an acre. Ranches that 
come with grazing rights to 
large areas of public land sell 
for as much as $200 an acre, 
since the buyer gets not only the 
private land, but cheap grazing 
rights on adjacent public land 
as well. 

The Clinton administration 
proposes to increase the fee to 
$4.28 over the next three years. 
That would bring the projected 
total revenues from grazing fees 
to $67.7 million, up from today's 
$29.7 million. 

Cattle ranchers contend that 
a higher grazing fee would kick 
third- and fourth-generation 
ranching families off the land. 
Mike Wiedeman, 
rancher, argues, “The Clinton 


an Oregon 


proposal would put 20 to 25 per- 
cent of small ranchers in this 


country out of business in the 
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first year of the new fee. After 
three years, half would be gone." 

Miners pay little for using 
public land. Proving a mineral 
claim on public land may require 
a large investment, but it can lead 
to a bonanza. Royalty fees don't 
exist, and miners can buy 
public land for prices set 
in 1872. 

The Mineral Policy 
Center, an environmental 


group, contends that each 
year $4 billion of public minerals 
are removed from public lands— 
for free. 

The Mineral Resources Al- 
liance, a mining industry organi- 
zation, cites a projected $472 mil- 
lion loss to the treasury of income 
and other taxes from the imposi- 
tion of a 12.5 percent royalty fee. 
Conservation Council 
Position 
ق‎ Synar asks, 

“Isn't it time for everyone to 
pay their fair share?" Only if 

Ф Recreational and commer- 
cial users pay proportionately the 
same for what they take or use. 

Ф Congress always returns 
funds to the natural resources 
from which they were derived. 

¢ Recreation fees don't exist in 
places where the costs of collec- 
tion outweigh the benefits. 

Ф Fees are collected only for 
specific needs, such as the $4 bil- 
lion backlog of repairs on federal 
land. 

Ф All Americans, regardless 
of their ability to pay, are al- 
lowed some level of access to the 
land to which we all hold title. 
After all, this land is your land. 


YOUR OPINION MATTERS 


Congress is considering hi 


her fees for the use of public resources. We have 


established an 800 number to help you register your views. Using a 


touch-tone phone, call 1-800-7 


7-9618 and answer several questions 


about user fees. We will present your answers to key members of Congress 


and the Clinton administration. Or write: Dr. David B. Re 
Conservation Council, 1705 DeSales St., NW 


ckland, TMM 
IW, Washington, D.C 
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WERE LOOKING FOR HEROES 


as someone you know 
cleaned up a local 
stream, worked with busi- 
ness and the community 
to solve a local environ- 
mental problem, or otherwise 
helped conserve the natural re- 
sources of this country? That 
someone could win a 
Chevron—Times Mirror Maga- 
zines Conservation Award. 
The TMM Conservation 
Council has joined Chevron in 
its annual conservation awards 
as the program celebrates 40 
years of recognizing conserva- 
tion volunteers, professionals, 
and organizations. 
Nominations are being ac- 
cepted through December 31. 
Winners will receive $2,000 
at a dinner in Washington, 
D.C. For more information, 
write: Chevron—Times Mirror 
Magazines Conservation 
Awards, Р.О. Box 7753, San 
Francisco, CA 94120-7753. 


CONSERVATION PEACE CORPS 


s President Clinton's Na- 
tional Service legislation 
wound its way through 
Congress, Representa- 
tive Bruce Vento added 
the creation of a Public 
Lands Corps. That legislation 
has now become law. Vento 
wrote to us: "Your recent 
Conservation Council editori- 
als have been calling for the 
creation of a Conservation 
Peace Corps. While the 
names are different, the Pub- 
lic Lands Corps will have 
many of the characteristics 
you envision in your editori- 
als. In fact, your editorials 
(and the letters they inspire) 
have no doubt created need- 
ed public support for the 
Public Lands Corps." 


The camera for those who look at this picture and think, Gosh, howd 
they open up the shadows without blowing out the highlights?” 


When staring into the mouth of a 
10 ft. grizzly bear, you tend to think 
about life. Limbs. And how handy legs 
are. Not the fill-flash ratio needed to 
expose teeth about to rip your leg off. 

Nikon created the N90 specifically 
for complicated situations like this. 
When you have no time to think. A 
brown bear on brown earth, about to 
mangle a brown shoe. So instead of 
overexposing this picture like other 


cameras might, the N90" works for 


you, properly analyzing the situation 


and delivering an accurate exposure. 

Here's how it does it. The 3D Matrix 
Meter divides the scene into eight 
segments. It measures the brightness 
in each one of the segments and then 
compares them for contrast. D-type 
lenses incorporate the subject's distance 
which allows the N90 to calculate the 
proper ambient light exposure. 

The SB-25 Speedlight fires a rapid 


series of imperceptible pre-flashes to 


The N90 System 


determine the bear's reflectance. And 
then provides the precise amount of 
fill-flash needed to lighten the bear's 
dark brown fur, without overexposing 
his slightly yellow teeth. 

The N90 can give you near-perfect 
exposures when other cameras would 
be fooled. Or, for that matter, eaten. 

Professionals trust the N90. So you 
can too. Because it works just as well 
on children eating ice cream as it does 


on bears eating people. 


Nikon 


We take the world's 


See the Nikon N90 at authorized dealers where vou see this sembol. Nikon Data Link System available Winter '93. For more on our MasterCard, call 1-800-NIKON- 35. 


Imagine racing 

pedal to the metal 

on a twisting road 
all day and all night. At Ford, we go to extremes 
like 24-hour races and 1000 mile cross-desert 
competition to test our engine endurance. And 
when we pass these ultimate stress tests, we use 
our know-how to make sure your Ford engine can 


go the distance. After all, your rush hour isn't 


exactly a piece of cake either. That's why we race. 


HAVE YOU DRIVEN 
А FORD LATELY? 


““GREEN’’ RAYON 


n environmentally friendly rayon 
is showing up in blue jeans, white 
shirts, and rainbow-colored 
scarves. Sold under the name Tencel, 
the silky fiber is stronger than ordinary 
rayon, isn't harmed by a little rain, and 
doesn’t need to be dry-cleaned. 

All rayon is made from cellulose, the 
long, strong fibers that form wood. 
Breaking down wood into rayon has 
traditionally required caustic chemi- 
cals. Taking a new approach, British 
fiber-maker Courtaulds dissolves cellu- 


lose fibers in amine oxide, separates 
the two, and recovers 99 percent of the 
solvent for reuse. At its new plant in 
Mobile, Ala., the company can make 
more than 40 million pounds of Tencel 
fiber a year, most of it bound for cloth- 
ing manufacturers. 

“We think it’s the cellulose fiber of 
the future,” says Lynda Grose, head 
designer for the Ecollection, a line of 
clothes from San Francisco-based 
Esprit. Grose chose Tencel because its 
manufacture produces fewer pollu- 
tants than traditional rayon, the wood 
comes from selectively harvested trees 
rather than those obtained by clear- 
cutting, and “it looks great.” It also 
feels good: Denim made from a blend of 
cotton and Tencel, for example, doesn’t 
have the armorlike stiffness of new all- 
cotton blue jeans. 

Rayon manufacturing may soon get 
even greener. Researchers at Purdue 
University are using a solvent extrac- 
tion process to produce rayon from low- 
grade cellulose fibers found in recycled 
office paper, corn stalks, and other 
waste materials.—P. J. Skerrett 


THE OCEANS 


| urning out beautifully illustrated books on the wonders of the deep 
| is practically a cottage industry; there seem to be gifted underwater 
photographers galore. 
Especially popular are books exploring life on the world’s coral 
reefs. Reef creatures are more colorful, more varied, and often 
more bizarre than most other creatures of the deep. They are al- 
so more accessible than deep-ocean organisms, and photog- 
raphers have eagerly sought them out. 
So who needs another such book? After all, haven’t all 
the wonders of the coral reefs been brought to light? 
Not quite. Most photographs of coral reefs have 
been taken during the day. But now biologist Joseph 
S. Levine and photographer Jeff Rotman have cot 
laborated to produce The Coral Reef at Night 
(Harry N. Abrams), with the emphasis on 
“night.” The majority of the book’s 111 gor 
geous color photographs were taken on a Red 
Sea coral reef after sunset. What's the difter- 
ence? Many reef creatures are either dormant 
or invisible during the day. In the inky black- 
ness of night, their forms and behaviors change 
radically. Coral animals, hidden by day, protrude э; 
their stinging tentacles to trap unwary prey, and 
predator fish begin their hunt. The reef is transformed 
into a stunning phantasmagoria, and these remarkable pictures are its witness. 
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Arthur Fisher 


WE J Î Cup corals (left) change dramatically at night, as the plant 
partners in the symbiotic relationship fade into the back- 
ground and the anemone-like animal partners extend 


their stinging tentacles. A clownishly colored grouper 


A (above) hunts at dawn and dusk. 115 eyes are proportion- — B 
БУ ately larger than those of daytime hunters and have a 4 
larger ratio of light-sensing rod cells. Diurnal fish have a > 
А: greater proportion of color-recording cone cells. > 
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Pop Goes THE Russian 


Weseful items built by the former 
Us. Union keep popping up in 
the international aviation mar- 
ketplace. Ejection seats for high-per- 
formance fighter planes are one of the 
latest products to attract serious in- 
terest in the West. 

The U.S. Air Force and Navy are 
testing the K-36D, a Russian-built 
ejection seat that can save pilots’ lives 
during ejections at speeds up to 870 
mph. The U.S.-built seat, called the 
Advanced Concept Ejection Seat, or 
ACES II, is only designed for ejection 
speeds up to 690 mph. In use since 
1976, ACES II has two significant 
weaknesses: It does not provide ade- 
quate windblast protection, and it has 
poor stability at high speeds. The 
Russian seat, on the other hand, has 
a perforated windblast deflector, as 
well as twin stabilization booms that 
keep the seat upright as it descends. 

A U.S. team of five technical ex- 
perts recently traveled to Russia to 
set up an information-exchange and 
testing program, using ejection seats 
from both countries. Trials are under- 
way featuring special U.S. and Rus- 
sian dummies designed to measure 
the intense wind pressure that blasts 
a fighter pilot when he realizes his on- 
ly remaining option is defenestra- 
tion—and pulls the yellow handle. 

The Russians have unintentionally 
demonstrated the effectiveness of 
their ejection seats by crashing MiG- 


MOLECULAR MATTRESS 


o create nanometer-scale materials, which are measured in mere bil- 
IE: of a meter, some scientists are working with individual atoms. Like 
a bricklayer placing one brick at a time, these "nanotechnologists" 
painstakingly position single atoms onto a solid substrate. 
A faster approach, like building a wall from prefabricated sections, is to shoot 
atomic clusters from a charged particle beam onto a solid surface. Unfortunate- - 
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US. AIR FORGE 


29 fighters at air shows. In a horrify- 
ing incident at a July air show in Eng- 
land, a pair of the fighters collided 
while performing aerobatic maneu- 
vers. Both pilots ejected from their 
burning aircraft, parachuted to the 
ground, and walked away from the ac- 


- without dam- 
age. "It's like 
jumping into а 

. pool that has 
water in it, ver- 

. SUS 0 pool with 

- no water," says 
Landman, 0 


ly, fast-moving 
clusters tend to 
bounce off the 


surface or 
break into 
pieces. 

But Uzi Land- 
man says 0 
tiny liquid 
"mattress" 
would let clus- 


ters land softly, 
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A Russian-built K-36D ejection seat saved this 
pilot when his MiG-29 went down in flames at a 
British air show (above). A perforated windblast 
deflector, located between the pilot’s legs on the 
seat, helps protect him from wind pressure (left). 


cident. A third Russian pilot ejected 
safely from his MiG-29 in front of a 
large crowd at the 1989 Paris Air 
Show only seconds before his plane hit 
the ground following an engine flame- 
out during a difficult low-altitude ma- 
neuver.—Stuart F. Brown 


physicist at the Georgia Institute of Technology in Atlanta. 

: |n supercomputer simulations, Landman and researcher Hai-Ping Cheng 

- show crystalline salt clusters landing softly on a solid coated with liquid neon. 

- But liquid argon, which is heavier than neon, makes a poor mattress: The nan- 
. oclusters “crash and burn," then quickly "freeze" into a glassy state. 


Because the sotHanding technique could enable materials engineers to 


. make coatings from intact clusters, it could lead to new solar cells, semicon- 
- ductors, and space or defense materials with superior electronic, optical, me- 
. chanical, chemical, and magnetic properties. —Ginger Pinholster 


of liquid neon acts like a mattress, pr 
: for a molecular cluster colliding with a solid con 


. fer landing on heavier liquid argon deforms on impact (left). 


ve). But a 
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Arms In ACTION 


ШШ wo up-and-coming robotic arm 
| ee that POPULAR SCIENCE 

featured last year are now being 
put to work. 

Pacific Gas and Electric is using 
Kraft TeleRobotic’s Grips robotic 
arm—a force-feedback device that lets 
the operator feel what the arm touches 
[June '92]—to fix live high-power lines. 
Mounted on the end of extendable 
booms on several repair trucks, the 
arm should increase the safety and ef- 
ficiency of repairs. 

Оп another front, Robocrane—a so- 
phisticated robotic crane and all-pur- 
pose construction machine conceived 
by National Institute of Standards and 
Technology researchers [Dec. '92]— 
will find its first application in erecting 
temporary bridges over wetlands and 
beaches for Global Associates Ltd. 
Robocrane’s low weight and ability to 
move in all directions, not just up or 
down, make it ideal for maneuvering 
loads over fragile environments. 
—Robert Langreth 
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MEASURING 
SAVED ENERGY 


easuring the impact of installing more 
Mss lights, motors, and heating or 

cooling systems is difficult. Saved-ener- 
gy meters don't exist, and comparisons with 
pre-renovation energy use tend to be skewed 
by differences in the weather or activity in the 
building. 

In Texas, researchers with the state's 
LoanStar program, which lends money for ener- 
gy-conserving renovations of public buildings, 
are honing а monitoring system that accurately 
measures saved energy. А few months before 
renovation begins, they install meters that 
record a building's hourly use of electricity, hot 
and chilled water flows, room temperature, hu- 
midity, and sometimes the operation of selected 
motors. 

This information is sent weekly via modem to 
the project control center in the Energy Systems 
Laboratory at Texas A&M University. There it is 
combined with local weather data downloaded 
from statewide National Weather Service sta- 


NICKS. NIX. 


tions. After the energy-efficient systems have 
been installed, the meters continue to record 
and transmit data. 

Each month, the LoanStar team mails out a 
"report card" for each of the 165 buildings in 
the program, says project director W. Dan Turn- 
er. These reports describe total energy use, 
compare it with previous energy use, and pro- 
vide charts of energy consumption patterns. The 
information helps building operators pinpoint 
their energy savings and losses. 

Although limited to public buildings, the 
LoanStar program has substantially reduced en- 
ergy consumption. In just nine months during 
1991, for example, renovations in 13 buildings 
saved more than $2.3 million and reduced 
peak electrical demand by 1.35 megawatts. 

Pacific Gas and Electric has started a similar 
program. The utility plans to study 35 buildings, 
both residential and commercial. 

The LoanStar team has developed computer 
software for monitoring, modeling, and display- 
ing the energy use of a building. Currently, this 
sort of sophisticated energy analysis is cost-effec- 
five only for buildings with annual utility bills larg- 
er than $50,000, says Turner. But once the cost 
of saved-energy meters drops, it may be possible 
to do the same thing at home.—-P J. S. 


OTEC 
lick: Mist ans TON 


has more friction: eding  ёпсапг< than ever to 
protect you from nicks and cuts better than foams. 
For a closer, smoother shave, it’s just in the nick of time. 
ULTIMATE CLOSENESS. 
ULTIMATE COMFORT. 
THAT'S THE EDGE. 


© 199835 C. Johnson & Son. Inc. АШ riqhts reserved 
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SONIC INTROD 
INTERACTIVE | 


М... responsive, more colorful, апа up to 
50 times more powerful than ordinary systems. 
It's 3DO technology and Panasonic makes the 
only system that has it. 

Put on your oxygen tank; this is no video fish bowl. 
You're diving in the Sea of Cortez, where manta rays, barracudas 
and puffer fish swim gracefully around you. What's a puffer fish, you 
say? Just click it on your screen and you'll find out. 

As the puffer fish swims before you, a narrator describes it. What 
youre seeing is actual filmed footage. What you're hearing is full, digital 
CD sound. It's a lot like educational television, only much more fun. Be- 
cause youre in control. Go where you want to go; learn what you want 
to learn. This is one biology 
lesson you wont be sleeping 
through. This is НЕА". 
Introducing the Panasonic 
R*E-A:L 3DO" Interactive 
Multiplayer" the most highly 
evolved integration of audio, 
video and interactive tech- 

a x nology available. It 


plays audio and Oceans Below™ from The Software Toolworks; 


P. photo CDs, uses actual filmed scenes. 
E. * = and soon, with an optional adapter, full-length movies. 
A E. RN ay A And it will introduce you to a stunning new generation of 
QUUM V ORB TUNE interactive education, information and entertainment soft- 


ware, from games, sports and flight simulators to travel- 
ogues, music and children's programs. 
What makes R*E*A:L so real? Up to 50 times more power than ordi- 
nary PCs and video game systems. Up to 16 million displayable colors for 
photorealistic picture quality. Right and left outputs for stereo hookup. 
And a custom multimedia architecture that makes R*E*A-L so respon- 
sive it practically redefines interactivity. 
Entertainment, music and more interaction than ever — the 
Panasonic R-E*A-L 300 Interactive Multiplayer brings you 
the future in one amazing unit. But be warned: sooner or later 
you'll have to come up for air. 
To speak directly to the dealer nearest you, call 
1-800-REAL-3DO. Œ 


S3DO-INTERACTIVE MULTIPLAYER" 


TEN. "238 Panasonic 
| \\ k | А T | just slightly ahead of our time." 


П E | JDO, the 300 logos and Interactive Multiplayer are trademarks of The 300 Company, THE SOFTWARE TOOLWORKS is a registered trademark of The Software Toolworks, Inc 
| Oceans Below is a regetered trademark of Amazing Meda, Inc 
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ENGINEERING 


POLLUTION SOLUTION: 
DILUTION 


of treated sewage enter the nar- 

row stretches of water that sepa- 
rate western Long Island from the 
New York mainland. As a result, Long 
Island Sound suffers from too little 
dissolved oxygen and too much nitro- 
gen, phosphorus, and algae. One am- 
bitious cleanup proposal under consid- 
eration employs a large-scale version 
of a familiar solution for such waste: 
flushing it away. 

A set of tidal gates across New York 
City’s East River, which connects the 
western end of Long Island Sound to 
the eastern tip of New York Harbor, 
could bring 200 billion cubic meters of 
water into the harbor every day, say 
plan proponents. The gates would al- 
low ebbing water from the sound to 
push through the East River and out 
into the harbor. During rising tides, 
however, the reverse flow through the 
river would be blocked. Computer 
modeling by HydroQual, an engineer- 
ing firm in Mahwah, N.J., shows the 
plan would significantly improve wa- 
ter quality in Long Island Sound. 

The gate structure could also serve 
as the foundation for a road, railway, 
pedestrian bridge, or esplanade. It 
could house restaurants and shops, as 
well as underwater turbines to gener- 
ate electricity. 

However, serious questions remain: 
The proposed tidal gates could impede 
boat and fish travel, capture silt, and 
increase wastewater concentrations 
downstream. “We want to do more re- 
search on local biology, sediment 
transportation, and water-quality ef- 
fects,” says Malcolm Bowman, a ma- 
rine sciences professor at the State 
University of New York in Stony 
Brook.—Mariette DiChristina 


E: day, about 1.4 billion gallons 


To flush water pollution from Long Island Sound, 
engineers propose to install a set of tidal gates 
across New York City's East River. 
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TAMS CONSULTANTS 


= HDPE plastic 
| PET plastic 
WASTE 
MANAGEMENT | Aluminum cans 
THe Cost OF | Amber glass 
RECYCLING |... Ас 
Phe chart at right Oa din 
IE the average TUE 
processing costs (in | Steel cans 
dollars per ton) for a va- | |. 
riety of recyclable mate- — 
rials, based on a study : ad 
conducted by the Na- led 
tional Solid Wastes 2u Ww 
Management Associa- | Mixed paper 
At current prices, the мзраре о — 324 
sales of most recycled 7 
materials do not cover 


the costs of collecting 
and processing them. 
According to the NSWMA, it costs about $50 on average to gather and process a ton of recy- 
clable material. On the open market, the material sells for about $30 a ton. 


The plastics used in household bottles and jugs are the most expen- 
sive materials to recycle, while paper products are the cheapest. 


Recycling cost d 


INSECTS 


A Diet PiL For 
Mosquitoes 


quitoes on a diet. Dov Borovsky at 
ithe University of Florida's Insti- 
tute of Food and Agricultural Sciences 
and David A. Carlson of the U.S. De- 
partment of Agriculture's entomology 
research laboratory in Gainesville, 
Fla., have discovered that a hormone 
found in mosquito ovaries can function 
as a "diet pill." 
Researchers 
inject the hor- 
mone, called 
TMOF (tryp- 
sin-modulat- 
ing oostatic 
factor), into 
the irksome 
insects. This 
hormone pre- 
vents the 
biosynthesis 
of trypsin— 
the mosquito's 
primary di- 
gestive enzyme. Unable to digest food, 
the insects starve to death. In the 
meantime, reproduction is impossible, 
because mosquito eggs cannot grow 
without digested blood. Preventing egg 
maturation could curb the mosquito 
population considerably: Each female 
produces between 150 and 300 eggs. 
TMOF is a peptide (a small piece of 
protein) made up of ten amino acids. 
The simple structure means it can be 
synthesized in the lab for widespread 


CODES are putting mos- 


A female yellow-fever 
mosquito injected with a 
“diet pill" hormone cannot 
digest a blood meal and will 
eventually starve to death 
(right). At left is an un- 
treated mosquito. 


DAVID A. CARLSON 


introduction into mosquito popula- 
tions. The task now is to encapsulate 
the hormone in a microparticle and 
put it in water, where larvae can ab- 
sorb it. The TMOF hormone is natu- 
rally produced by mosquitoes, so it will 
be difficult for them to develop immu- 


nity to it, as they do with synthetic | 


pesticides. 

The diet pill already works on 12 
disease-carrying mosquito species, in- 
cluding the Aedes aegypti, or yellow- 
fever mosquito. It's also effective 
against cat fleas, and it might work 


| 


against other insects that use trypsin | 


as their primary digestive enzyme. 
Eventually, genes for hormones 
might be genetically engineered into 
crops, enabling plants to produce 
their own insecticides. "This is pest 
control for the 21st century," says 
Carlson.—Marcelle M. Soviero 


GENEALOGY 


Funcus On 
THE FAMILY TREE 


ungi may be more closely related 

to humans than to plants. That's 

the conclusion of scientists who 
scrutinized the genes of a variety of 
plants, animals, sponges, and other 
organisms. By counting the genetic 
differences between two species, re- 
searchers can get some idea of how 
far apart they are on the family tree. 
An evolutionary tie could explain 
why fungal diseases are hard to 
treat: It's difficult to develop drugs 
that attack only the fungus and not 
its human host. 
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Its Loaded. 
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‘Course, whens the last time you saw an empty So with our Xtracab DX you get all the cool 
Toyota Truck? Chances are you're gonna find stuff like options you see above at a savings of up to $850. And 


a jet ski, a couple of mountain bikes or scuba gear. But you even get something you won't find as an option 


right now, you can get any one of 17 Toyota Truck on any other truck. For the third consecutive year, 
models fully loaded with something else. Our Special Toyota was ranked by its owners as the #1 Truckline 
Extra Value Option Packages. in Customer Satisfaction?" Now that’s sure to take a 


load off anyone's mind. Toyota Trucks. You just gotta 


love 'em. 


CD TOYOTA Trucks 


“I love what you do for me” 


Call 1-800-GO-TOYOTA if youd like a Truck brochure and the location of your nearest dealer. Toyota reminds you to Tread Lightly!™ on public and private land. *Vehicles shown with optional vent windows. Savings 
based on manufacturers suggested retail price of individual options on selected models; actual dealer price of option package and customer savings may vary **1991-1993 JD. Power and Associates Light Truck Customer 
Satisfaction with Product Quality and Dealer Service Studies?" 1993 study based on 8,194 consumer responses. Buckle Up! Do it for those who love you. © 1993 Toyota Motor Sales, USA., Inc. 


20 © POPULAR SCIENCE DECEMBER 1993 


HUMAN-POWERED | 
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RACE 
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BY PETER BRITTON 
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third International Submarine Races, fF = _ 


the two finalists took their positions 
at the starting gate and waited for 
the signal. The green light flashed, 
and the two-man crew of Florida 
Atlantic University’s FAU-Boat took 
off at full speed, pedals spinning. 
But five seconds passed before 
Benthos Inc.'s Subasaurus, caught in 
the grip of amphibious “gremlins,” 
left the gate. 

Because of this unfair start, Navy 


two human-powered subs at the end 
of the first 400-meter lap. By then, 
however, both propulsors (the crew 
members who do the pedaling while 


their partners navigate) were pooped, · 


and the weather was worsening. The 


knots, adjusted to account for the 
head start and the current. 


> =: 
Ru 
=) 42 


Отег, the entry from Montreal's Ecole de Technologie Supérieure, lines 


. air tanks are in the sub's front end (right); pedals are in the rear. 


Held this year in Fort Lauderdale, 


. Flo., the International Submarine 

. Races have become a showcase for 
. technological innovations, and a 

. valuable training ground for engi 

. neering students and designers of 
divers monitoring the event halted the ， 


Submarine racing is, admittedly, 
ап acquired taste, entailing special 


: problems. Obstacles to successful 
judges conferred and announced FAU- : 
Boat the winner with a speed of 3.18 : 


racing include lack of speed from 
puny or ill-conceived propellers, un- 


: even ballasting, insufficient practice, 
- and bad weather. In addition, the 


wh 
va 


Tennessee Tech wi M mel 
Torpedo T 


. gremlins wait, ready at any moment |, 
. to wreak havoc in the form of stuck : F 

. valves, fouled props, and other 

. mishaps. But the folks who take to 
- human-powered submarine racing 

. will not be denied. 

future deepwater submersibles. Hap 
: Perry, cofounder of the event, calls 

: it "an incubator for ocean-engineer- 
- ing minds." : 


One message that has emerged 


: from the biennial races is KISS: 

: Keep it simple, stupid. But the chal 
: lenge to innovate runs strong and 

_ deep. A few examples from this 

- year's field of 43 entrants: 


e Tech Torpedo Il: A joystick oper- 


` ates this sub’s diving controls and 

: rudders. Pull the stick back, and the 
: sub climbs. Move the stick to the 

- left, and the sub tums in that direc- 

: tion. The sub's designers at Ten- 

. nessee Technological University used 
| : computers to plot blade profiles in 

| : creating ће blade pattern. The de- 


~ | graphite, epoxy, and foam-core con- 
©  struction. Tech Torpedo Il also won 


BS knots over the 100-meter course), 

ESI and cost effectiveness (250 man- 

BEES hours for construction and about 
| $5,000 for materials). 


Rr 
de. AE 


up at the starting gate and waits for the signal. Navy divers help keep 
the sub in position until the countdown for the start of the race. 


e Omer: Built by a team from the 


` Ecole de Technologie Supérieure in 

. Montreal, this sub caught the judges’ 
: attention with its on-board computer, 
: which uses measurements of for- 

. ward velocity and prop rpms to auto- 
- matically adjust prop pitch. 


e (-Scan li: After swearing not to, 


-a local metal fabricator entered for 
. the second time. Gary Straughan's 
. vision: a triple-articulated sub "de- 
. signed to corner." When Straughan 
. tried to demonstrate his cornering 

. technique, an errant cord wrapped 

: Ground the prop, stopping his sub 

. dead in the water. But his trailblaz- 
` ing design finished second in ће 
grand prize category anyway. 

| sign team won an American Society - 
| of Mechanical Engineers design 

|. competition. At the races, the 120- 
. pound sub won the “best academic 
. use of composites" award for its 


"Genuine technological innova- 


` tions crop up here, such as new 

: wrinkles on linear-drive systems and 
. the use of composites," says Nor- 

` man B. Estabrook, head of the 

` ocean-engineering division at the 

| - Navy's Naval Ocean Systems Center 
_ the $5,000 grand prize for a combi - 
. nation of innovation, speed (3.56 


in San Diego. Ted Haselton, a veter- 
an of the first two races, says they 


. provided a showcase for a unique 

. propeller he designed; the Navy and 
. the Advanced Research Projects 

. Agency are now considering full- 

. scale variations of his concept. 


“This is what engineering is all 


. about," says Stan Dunn, who heads 
. Florida Atlantic University's ocean- 

. engineering department. "Many 

. people spending a lot of time on a 


complex project with a challenging 
set of requirements." 


Your 


ptoms are bothering you, but 


you're still waiting to see your doctor about 


your enlarged prostate. 


aybe it’s time to stop waiting. 


Ask your doctor about 
the итен ее medicine PROSCAR’. 


(FINASTERIDE) 


Finally, a medicine 
for the treatment 

of symptomatic benign 

prostate enlargement 
You can't make it till halftime any- 
more without having to go to the 
bathroom. You're getting up several 
times a night to urinate. It's begin- 
ning to bother you, but up to now, 
you've lived with it. The question is, 
should you? 


Until recently, there wasn't a 
medicine that could help the condition 
known as symptomatic benign 
prostate enlargement or BPH. But 
now there is PROSCAR, the first oral 
prescription medicine that can actual- 
ly shrink an enlarged prostate. 


However, it is important to know the 
following: PROSCAR doesn’t work for 
everyone. Even though the prostate 
shrinks, you may not see an improve- 
ment in urinary flow or symptoms. 
And you may need to take PROSCAR for 
6 months or more to see whether it 
helps you. 
How PROSCAR can shrink an 
enlarged prostate 

As a man ages, a key hormone can 
help cause the prostate to grow. 


BLADDER 


PROSTATE 


URETHRA 


The prostate surrounds part of the urethra, the tube that 
carries urine from the bladder. As the prostate enlarges, it 
can squeeze the urethra and cause urinary problems. 
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PROSCAR actually blocks the produc- 
tion of this hormone, so it helps 
shrink the prostate to a smaller size 
in many men. Аз а result, some men 
treated with PROSCAR experience an 
increased urinary flow and an 
improvement in urinary symptoms. 


Why you should see your 
doctor soon 
The problem will probably not get 
better by itself. In many cases, the 
prostate continues to enlarge and 
the symptoms may get worse. So if 
your urinary symptoms are bother- 
ing you, consult your family doctor 
or a urologist and find out if 
PROSCAR is an appropriate treat- 
ment for you. It is also important to 
have regular checkups. While 
benign prostate enlargement is not 
cancer and does not lead to cancer, 


Please see patient information on the adjacent page. 


the two conditions can exist at the 
same time. 

Remember, only a doctor can evalu- 
ate your symptoms and their possi- 
ble causes. So don't wait any longer. 
You may find out that your enlarged 
prostate can be made into a smaller 
problem. 


For a free, informative booklet, 
“Every man should know about 
his prostate," call 1-800-635-4452 
today. 


TABLETS 


PRUSLAR 5», 


(FINASTERIDE) 


¢ MERCK 


PATIENT INFORMATION ABOUT 
PROSCAR" (Prahs-car) 
Generic name: finasteride (fin-AS-tur-eyed) 


OSAD ا‎ rad re of is 
symptomatic ign prostatic hyperpla- 
sia and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical condition called benign 
prostatic hyperplasia or BPH. This occurs 
only in men. 

Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, 
read the leaflet each time you renew your 
prescription, just in case anything has 
changed. Remember, this leaflet does not 
take the place of careful discussions with 
your doctor. You and your doctor should 
discuss PROSCAR when you start taking 
your medication and at regular checkups. 


What is BPH? 


BPH is an enlargement of the prostate 
gland. After age 50, most men develop 
enlarged prostates. The prostate is located 
below the bladder. As the prostate enlarges, 
it may slowly restrict the flow of urine. 

is can lead to symptoms such as: 


ea weak or interrupted urinary stream 


ea feeling that you cannot empty your 
bladder completely 


„а feeling of delay or hesitation when you 
start to urinate 


ea need to urinate often, especially at night 
ea feeling that you must urinate right away. 


Treatment options for BPH 
There are three main treatment options 


for BPH: 
*Program of monitoring or "Watchful 
Waiting". If a man has an enlarged 
prostate gland and no symptoms or if his 
symptoms do not bother him, he and his 
octor may decide on a program of monitor- 
ing which would include regular checkups, 
instead of medication or surgery. 
*Medication. Your doctor may prescribe 
PROSCAR for BPH. See “What PROSCAR 
does” below. 


Surgery. Some patients may need 
surgery. Your doctor can describe several 
different surgical procedures for BPH. 
ich procedure 1s best depends on your 
symptoms and medical condition. 


What PROSCAR does 


PROSCAR lowers levels of a key hormone 
called DHT (dihydrotestosterone), which is 
a pejor cause of prostate growth. Lowering 
DHT leads to shrinkage of the enlarged 
prostate gland in most men. This can lead 
to gradual improvement in urine flow and 
symptoms over the next several months. 

owever, since each case of BPH is differ- 
ent, you should know that: 


* Even though the prostate shrinks, you 
may NOT see an improvement in urine flow 
or symptoms. 


* You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


* Even though you take PROSCAR and it 
may i you, it is not known whether 
PROSCAR reduces the need for surgery. 


What you need to know while taking 
PROSCAR 

* You must see your doctor regularly. 
While taking PROSCAR, you must heme 
regular checkups. Follow your doctor’s advice 
about when to he these checkups. 


* About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or inability to have an erec- 
tion) and less desire for sex. Each of 
these side effects occurred in less than 4% 
of patients in clinical studies. In some 
cases side effects went away while the 
patient continued to take PROSCAR. 


Some men taking PROSCAR" (Finasteride) 
may have a decrease in the amount of 
semen released during sex. This decrease 
does not appear to interfere with normal 
sexual function. 


You should discuss side effects with your 
doctor before taking PROS and any- 
time you think you are having a side effect. 
‘Checking for prostate cancer. Your 
doctor зан eae pasas PROSCAR for symp- 
tomatic BPH and not for cancer—but a 
man can have BPH and prostate cancer at 
the same time. Doctors usually recom- 
mend that men be checked for prostate 
cancer once a year when they turn 50 (or 
40 if a family member has had prostate 
cancer). These checks should continue while 
you take PROSCAR. PROSCAR is not a 


treatment for prostate cancer. 


* About prostate specific antigen (PSA). 
Your dator may have done а bloga test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 


"А warning about PROSCAR and 
pregnancy. 
PROSCAR is for use by MEN only. 


PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or _ 
women who could become prognani, should 
avoid the active ingredient in PROSCAR. 

If the active ingredient is absorbed by a 
woman who is pregnant with a male baby 
it may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 


PROSCAR. 


Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR 
are: 
Sexual contact. Your semen may contain 
a small amount of the active ingredient 
of the drug. If your partner is pregnant, or 
if you and your partner decide to have 
a baby, you must stop taking PROSCAR 
and talk to your doctor. If your partner 
could become pregnant, proper use of a 
condom can reduce the risk of Өр ЕН Der 
to your semen (discuss this further wi 
your doctor). 
Handling broken tablets. Women who 
are pregnant or who could become 


regnant must | tablets 
of PROSCAR. 
PROSCAR tablets are coated to prevent 
contact with the active ingredient during 
normal handling. If this coating is bro- 
ken, the tablets should not be handled by 
women who are prognani or who could 
become pregnant. 
If a woman who is pregnant comes into 
contact with the active ingredient in 
PROSCAR, a doctor should be consulted. 
Remember, these warnin; appl only if 
the woman exposed to PROSCAR is preg- 
nant or could become pregnant. 


How to take PROSCAR 


Follow your doctor’s advice about how to take 
PROSCAR. You must take it every day. You 
may take it with or between meals. To avoid 
forgetting to take PROSCAR, it may be help- 
ful to take it the same time every day. 
Do not share PROSCAR with anyone else; it 
was prescribed only for you. 
Keep КИК and all medicines out of the 

‘h of children. 


FOR MORE INFORMATION ABOUT 
PROSCAR AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 


¢ MERCK 
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AVIATION 
PILOTING WirH THROTTLES 


any lives were saved in 1989 
when a United Airlines captain 
managed to deftly guide his 
crippled DC-10 to a crash landing in an 
Iowa cornfield using only the thrust of 
its two wing-mounted engines. Now 
NASA researchers have shown that a 
twin-jet F-15 aircraft can make similar 
landings. The fighter is equipped with 
a computer-assisted engine-control sys- 
tem enabling it to climb, descend, turn, 
and land without the use of its eleva- 
tors, rudders, or ailerons— normal 
flight-control surfaces that could be dis- 
abled by a serious hydraulic failure. 

To climb using the propulsion-only 
control system, the pilot gently increas- 
es the thrust of both engines, bringing 
the nose up. To turn, he slightly in- 
creases the thrust of one engine while 
slightly decreasing the thrust of the 
other engine. 

Hours of simulator practice showed 
that both the F-15 and a four-engine 
airliner could be controlled during level 
flight and gentle turns with careful 
manual throttle adjustments, but not 
well enough to land safely. However, 
when the planes' software was opti- 
mized for engine-control finesse, pilots 
could make safe simulated landings, 
even in turbulence and crosswinds. “It’s 
a piece of cake with the electronic 
help," says former astronaut Gordon 
Fullerton, who demonstrated the sys- 
tem in an F-15 touchdown at NASA's 
Ames-Dryden Research Facility in Ed- 
wards, Calif. 

Developed by McDonnell Douglas 
Aerospace engineers, the engines-only 
control system could be incorporated 
into future multiengine civil and mili- 
tary aircraft, says Bill Burcham, chief 
of Dryden's propulsion and perfor- 
mance branch.—S. F B. 


WATER POLLUTION 


Bap News Fon THe 
OCEAN: DIESEL OIL 


iesel oil spilled at sea can become 
D- poisonous as it ages, accord- 

ing to a six-month study of bull 
kelp plants. Underwater forests of 
kelp, a large seaweed, provide critical 
habitat for fish and other marine life. 
“It was surprising to us that weathered 
diesel was more toxic than unweath- 
ered diesel,” report researchers from 
the Pacific Northwest Laboratory in 
Sequim, Wash. The weathered fuel 
caused bleaching and tissue decay. 85 


AUTOMOTIVE 


EDITED BY DAN McCOSH| 


ENERGY 
RETURN Or THE FLYWHEEL 


mploying a flywheel to absorb en- 
E lost during braking and then 

using that same energy for accel- 
eration is an energy-saving concept 
that has attracted yet another devel- 
opment team: SatCon Technology 
Corp. of Cambridge, Mass., says it is 
working with Chrysler to develop a 
new version of the system [“Flywheel 
Power,” Jan. ]. 
. SatCon proposes using a graphite- 
fiber flywheel supported on magnetic 
bearings as at least a supplementary 
power source, which would likely be 
tied into some kind of hybrid drive 
system. 

The main problem with flywheels 
as an energy-storage system is the 
high speed and mass required to store 
significant amounts of energy—gener- 
ating the same power as a battery 
pack on even an inefficient electric car 
would require a several-hundred- 
pound flywheel. 


Air BAGS 
SIDE PROTECTION COMING? 


ША udi is testing three types of air 
A^ designed to protect a car's 
occupants from side impacts. Its 
efforts represent the most extensive 
study so far on what may become the 
next generation of passive-restraint 
devices. 

The air bags are mounted on the 
door, roof, and hip-high on the seat. 
Though the effectiveness of the three 
systems is still under evaluation, Audi 
does note some advantages over side 
padding or foam doors. The air bags 
take up less space and, when inflated, 
adapt their shape to protect the occu- 
pant, thus reducing the force of impact. 

Sensors for the systems are similar 
to those in front-mounted air bags, 
with an electronic trigger sensing an 
impact and inflating the bag. The side- 
impact bags must inflated much more 
quickly because of how close they are 
to the occupant, however. 


Vowo 850 
TURBO 


olvo's new 850 Turbo pro- 
Vo: 222 horsepower 
WV anda generous 221 
pound-eet of torque. The 
torque peak remains consistent 
through electronic waste gate 
control, which senses boost 
pressure. Both the turbo and 
naturally aspirated versions use 
new federally mandated on- 
board-diagnostic systems. 
Volvo's turbo management 
makes the engine run more like 
a normally aspirated large-dis- 
placement engine than a smoll- 


` lowered sports suspension has 


been eliminated by federal man- 
date—the optional sports sus- 


. pension in the U.S. keeps the 
` standard ride height and pre- 
. serves the static bumper height 


sanctioned by the Department of 


. Transportation. 


For 1994, the 850 Turbo 
gets a smoother front bumper. 


. The base 850 retains the more 
. angular '93 treatment. 


Because wagons represent 0 


. high percentage of Volvo sales, 
` it was practically a given that a 


wagon would follow the sedan 


-in the 850 family. The sedan 


. shares so much of the wagon's 


design, in fact, that the wagon 
appears to be the primary 
vehicle and the sedan an 


- afterthought. 


Considerable care went into 


-such amenities as a new plastic 


cargo fence arrangement that 


- unrolls like a window shade. 

- Other thoughtful touches are 

- {һе recessed mounting of the 

` rubber sealing strip on ће lift- 
. gote, out of harm's way when 


loading sharp objects; three 


- seat-mounted three-point belts 
- that fold with the rear seat; a 


builtin child booster cushion in 


- the center of the rear seat; and 


ish turbo. The 
only transmis- 
sion available 
with the turbo, 
at least in the 
United States, is 
a four-speed, 
three-mode (per- 
formance, econ- 
omy, winter) qu- 
tomatic with a 
lockup torque 
converter. 

The European 


MiRROR TECHNOLOGY 
CANCELING GLARE 

riving at night, you pull to a stop 
D: a busy intersection. The head- 

lights of the car behind you shine 
brightly in your rearview mirror, and 
the red glow of a storefront sign re- 
flects in one of your side-view mirrors. 
But before you even have time to 
squint, a video microchip "sees" the 
situation, analyzes it, and darkens 
each mirror just enough to cancel out 
its glare, leaving you with a clear 
view of what's around you. 


А microchip detects glare from several directions 
and darkens the rearview mirror. 


huge rear reflectors—Len Frank 


This scene comes courtesy of Intelli- 
gent Vision System, developed by the 
Donnelly Corp. of Holland, Mich. The 
system uses electrochromic mirrors 
that darken electrically. A microchip, lo- 
cated in the rearview mirror, is 
equipped with a wide-angle-lens cam- 
era that has a 180-degree field of vision. 

Four times per second, the camera 
scans the horizon behind the vehicle. 
Reacting to glare and the direction 
from which it comes, the system, in ef- 
fect, answers a series of questions—Is 
there glare? From what direction? 
What's the appropriate action to take? 
It then sends a separate electrical sig- 
nal to each mirror, respectively. 

^Eventually, we should be able to 
compartmentalize the mirrors so that 
we can darken individual portions of 
them," says Dr. Niall Lynam, Donnelly's 
vice president of research and develop- 
ment. But that's not all Lynam forsees: 
“The next step will be to eliminate the 
mirrors altogether with an intelligent 
screen on the dashboard that will react 
to what the driver is doing, say, when 
he's changing lanes or turning." 

Donnelly says the first generation of 
smart mirrors will be on the market in 
1996.—Jerry Shine 
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AUTOMOTIVE | 


aab has just produced its fourth completely 
or car in more than four decades. The 

new 900 is the first fruit borne of the part- 
nership between Saab and General Motors, and 
although there were strong rumors that the new 
car would be a rebadged Opel, the 900 is defi- 
nitely a Saab. 

Care was taken to make the 900 look like a 

stylish cousin of its predecessor. Suspension tun- 
ing and road feel are definitely Saab. And Saab 


. is the only upscale company to be reasonably 


| successful with a five-door configuration (soon to 


be joined by a three door and a convertible). 
The base engine is the 16-valve four-cylinder 
model from the same engine family as the 
9000, mounted transversely. (The original 
99/900 was mounted iine above the 
transaxle). A 185-horsepower turbo version of 
the four and the 170-hp Opel Vé are options. 
Look for a version of the narrow-angle (54 de- 
gree) V6, or perhaps a V8 as an alternative to 
the premium 9000. One model of the two-liter 


turbo meets the Transitional Low Emissions Vehi- © 


cle standard for California. 


Saab has chosen to revive the automatic clutch : 


with а new product made by Fichtel & Sachs. 
Used by dozens of makes before automatic 
transmissions were available, clutch control was 


usually electric or vacuum. Now a microprocessor. : 


COMPOSITES 


From ACCIDENT 
To INVENTION 


lab accident at Ohio State Uni- 
versity led to the discovery of a 
new form of aluminum-ceramic 
composite that could prove useful in 
the manufacture of automotive com- 
ponents, from pistons to brake rotors. 

Called Co-Continuous Ceramic 
Composite, the material was original- 
ly discovered when aluminum was 
overheated in a ceramic beaker, and 
the aluminum and ceramic fused into 
a machinable mass. Further research 
demonstrated that varying the ratio 
of ceramic to aluminum changed the 


A 
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: drives an electric motor that, in turn, operates û 
`: dutch master cylinder. Called “Sensonic,” the 

: automatic clutch is smooth and engages without 

: any slip. Saab claims the clutch will allow better 

: car control and hopes it will appeal to sporting 

: drivers stuck in traffic. It will be available with 

; the 2.0Hiter Turbo. 


Another innovation is the “black panel": A 


. switch allows all instruments to be darkened — 
: though not turned off—at night, leaving just 

: the speedometer visible. In case of emergency, 

: say, low oil pressure, the appropriate warning 

: light will illuminate. Saab claims better car con- 

. trol through lessened distraction. Price? Between 


. $21,000 ond $27,000.—LF. 


Saab introduces its first V6 on the 900 SE. 


characteristics of the material, 
according to university researchers. 

“We can play with the temperature 
of the reaction, the composition of the 
ceramic, and the composition of the 
aluminum to influence the end prod- 
uct’s microscopic structure,” says 
Mike Breslin, whose lab accident cre- 
ated the material. 

To make the composite, researchers 
start with a ceramic preform that is 
immersed in a bath of aluminum. The 
aluminum rushes into the cavities of 
the porous ceramic and fills the struc- 
ture. Once the form cools, it has the 
same shape as the original preform. 

The researchers speculate that com- 
ponents made from the composite 
could make their way into production 
cars in about five years. 


SMART HIGHWAYS 


EASE On DOWN 
THE ROAD 


lowly but surely, intelligent-vehi- 

cle highway systems are becoming 

available to more U.S. motorists. 
Next year, for example, a system 
called TrafficScope may provide real- 
time traffic information to motorists 
in several cities. 

The system uses infrared detectors 
suspended from bridges and highway 
signposts to monitor the number and 
speed of cars. The information is then 
radioed to a central computer and dis- 
seminated via a paging network to 
users' dashboard-mounted units. Typ- 
ical service and equipment-rental fees 
should be about $40 per month. A 
version of TrafficScope has operated 
in London for more than two years; 
now British manufacturer General 
Logistics is licensing its technology to 
Westinghouse for installations in the 
United States. 

Another program, Fast-Trac, helps 
alleviate congestion at nearly 100 in- 
tersections in Michigan's Oakland 
County. Digitized video cameras 
sense cars stopped at red lights, en- 
abling the traffic signals to respond 
directly to demand. "It's like having a 
traffic cop at every intersection—but 
its really a 486 computer," explains 
John Joy of the Road Commission for 
Oakland County. By mid-1994, the 
commission plans to expand the pro- 
gram to 300 intersections. Concur- 
rent with this program, as many as 
one third of the cars in the area soon 
may be equipped, through local and 
federal funding, with a device that 
combines navigational information 
and travel updates. The two systems 
will share real-time traffic data. 

Meanwhile, a program called Ad- 
vance, based in the Chicago suburbs, 
will be the largest test of in-vehicle 
navigation systems to date. By late 
1994, up to 5,000 vehicles will be 
equipped with a device that computes 
the best route to a destination, using 
a database of roads plus current traf- 
fic data. А variety of sources, includ- 
ing state and private agencies, pri- 
vate businesses, and several 
universities, are providing funds. 

“Whats unique about this program 
is that the traffic data will come from 
the cars themselves," explains pro- 
gram director Joseph Ligas. As the 
participating cars travel down roads 
within a 300-square-mile region, they 
will automatically feed data on their 
location and speed to a central opera- 
tor.—Judith Anne Gunther 


Z. The evolution of photography. Not just а 


camera. Its a statement. It says you under- 
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stand, style is an element of performance. 


It's Canon's new Sure Shot 2115. There's 
- 


a champagne metal cover. A 38-115тт 


power zoom lens. 


Official Sponsor of WorldCup USA94 '" 


bilities. Seek a higher 
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level. It all begins with Z. 
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take perfect shots in any situation, day 


or night. Explore the DOSSI- 
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Call 1-800-950-2438 for а brochure. 320,995 price of Caprice Classic LS as shown. SK P motabng dear prep and (Желпип charge EK Iscr. arx үй. ЧУТИ ки 


ore car for your mone" 


‚ lot more. 


A luxury car isn't just four doors and plush upholstery. 

You need room: Room to cross your legs. Room to move 
around without annoying your traveling companions. Room 
in the trunk to stash their golf clubs. (And yours). 


That's what Caprice Classic is all about. And all this space 
is yours starting at just under $19,000: That price includes 

a smooth new 200-horsepower V8, dealer prep and 
destination charge. Dual air bags’? and anti-lock brakes are 
also standard for 1994, So as long as youre going, go big. 


£1.77 Caprice Classic 


AUTOMCTIVE 


A DEVILISH THRILLER 


. ential is a 45 percent limited-slip and : of the original Diablo has been 


LAMBORGHINI^S 
DiABLO VT 


ith just less than 500 
horsepower, a heart-stop- 
ping shape, and a new 
on-demand all-wheel- 


the front differential is 0 25 percent 
limited-slip, each with its own trans- 

. fer and gear ratios. 

With this complex setup, when the 

. fear tires start to spin on wet pave- 
ment or when cornering at high 


chonged- 一 its now easier to drive —— 
: and park. : 


erate from 0 to 62 mph in just over 
four seconds. A quarter-mile flashes 
- by in about 12.3 seconds at 127 


drive system, there's simply nothing ^ speed, the viscous differential sends : mph, which comes right at the top 
out there that can touch the . power to the front tires—as much : of third gear. 

Lamborghini Diablo VT for sheer driv- ^ as 28 percent of the available With the changes, the aluminum- 
ing thrills. And with its Viscous ` torque—to rebalance the car. and composite-bodied Diablo VT 


Traction (VT) feature, the obstacles 
| to full enjoyment of this Italian 
supercar have been erased. 

The new drivetrain layout incorpo- 
rates Ferguson parttime all-wheel- 
drive. The main output shaft goes 
along the right side of the engine 
sump back to the limited-slip rear dif- 
ferential. A second driveshaft runs 
from the transmission through a vis- 
cous coupling to a front limited-slip 
differential. Because of the size and 
width mismatch between the huge 
Pirelli P-Zero tires, the drivetrain is al- 
$0 mismatched to keep the prop 
shatt speeds equalized when the car 
is running normally. The rear differ- 


JacuAn's ХЈ220 


ith my helmet jammed between the 
roll cage and the roof and while yank- 
ing tight the straps of a five-point rac- 
ing harness, | was beginning to ques- 
tion how the Jaguar XJ220 | was about to drive 
qualified as “the world’s fastest production car.” 

The questionable word in that phrase is “produc- 
tion,” since scarcely 100 of the cars have been 
built. Any resemblance to a flat-out race car stems 
from the fact that the XJ220 was originally intend- 
ed as a Group C road-racing car before it was re- 
configured as a “supercar”; Jaguar planned to sell 
some 320 copies at about $600,000 apiece. 

Part of that "production" program included in- 
stalling a V12 engine, air conditioning, and a 
standard CD player, all inside an aerodynamic 
body capable of top speeds of 200-mph-plus, with 
superb roadholding. Later the V12 disappeared, 
and the car was repowered by a catalyst-equipped, 


The car's leather seats are not built 
for long distances, but are fairly com- 
fortable and offer some support. 
Lamborghini also has improved the 
car's air-circulation and air-condition- 
ing systems for greater comfort. In 
fact, the whole demeanor 


` a streetiegal race car, especially since the 


` contribute 600 pounds of downforce— 


- опо bumpy, chopped-up oval at Indi- 


weighs 3,575 pounds, is more than :上 上 
80 inches wide, and requires a mini : E 

. mum turning diameter of more than : f 
46 feet. Price? About a quarter ofa : 
million dollars plus gas guzzler and 
luxury taxes.——Jim McCraw 


—— 7 


3.5iter, 542-horsepower twin-turbo V6. 
Retained is the race car's body, based on 
a tub of bonded aluminum honeycomb 
with an integral roll cage. Suspension is 
four-wheel independent with inboard coil 
springs, pretty much standard race-car gear. 
All of which leads to the question of 
whether the XJ220 is anything more than 


exotic venturi tunnels under the floor pan 


weak by modern racecar standards, but ex- 
ceptional for a roadworthy sports car. 

IF the true identity of the car is question- 
able, then so was the test track | drove 


anapolis Raceway Park. The long-wheel- 
base XJ220, even with the turbo boost de- 
tuned, scrambled for traction on the short 
track, while the steering bucked and 
kicked. Like any car developed for work at 


Lamborghini says the car will acce [БЕ 


` The Diablo engine i 


. stuffed in the engine bay. 
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Identity crisis: The 
Jaguar XJ220 “su- 
percar” is a race car 
underneath its sleek 
outer skin and alu- 
minum honeycomb 


chassis. 


the limits of traction, the XJ220 is a handful to 
. drive, with the gearbox, brakes, and steering de- 
. manding full concentration at all times. 
. The XJ220 is a rolling piece of automotive 
. sculpture that only thinly disguises the original 
. high-performance sports racer. But it provided an 
. incredible driving experience: —Dan McCosh 


DeL So. Win Go 
H onda's two-seater Civic Del Sol 


has evolved into an urgent little 

rocketship with the installation 
of a 160-horsepower engine equipped 
with the company's VTEC variable- 
valve-timing-and-lift cylinder head. 

Dividing the motor's power rating 
by its 1.6-liter displacement yields 
specific output of a whopping 100 hp 
per liter—the highest of any non-tur- 
bocharged vehicle sold in the United 
States. Judged by this yardstick, the 
powerplant nudges beyond the 170 hp 
churned out by the Acura Integra 
GSR's 1.8-liter engine, the previous ti- 
tle holder. 

The Del Sol VTEC does its acceler- 
ating between 5,500 rpm and a 
screaming 8,000 rpm redline. Апа the 
peak torque of 111 pound-feet doesn't 
arrive until the tachometer shows 
7,000 rpm. At lower engine speeds the 
motor is docile, making brisk driving 
an experience akin to keeping a peaky 
motorcycle engine on the boil. This is 
a driver's car, not a commuter car. 

А beefed-up suspension with stiffer 
spring rates, bigger front brakes, and 
fatter tires connects the VTEC Del Sol 
with the pavement. About $17,000 
connects the customer with the vehi- 
cle.—Stuart Е Brown 


CHANGING PLAcES 


engines are changing places for 

the coming season. Chevrolet 
dropped out of the PPG IndyCar 
World Series—the circuit that in- 
cludes the Indianapolis 500—just as 
Honda announced it would be supply- 
ing its racing engines for the series. 

That's a momentous event for both 
companies, since Chevrolet-supplied 
engines have dominated Indycar rac- 
ing for several years, and up to now 
no Japanese company has attempted 
this series, publicly identified with 
American entries but raced primarily 
with British-built cars and engines. 

Honda recently withdrew from For- 
mula One racing, and now Chrysler 
intends to expand its involvement in 
that international series with a new 
Lamborghini racing V12. 

Both series have led the develop- 
ment of top-level racing engine tech- 
nologies, and the change of players is 
expected to yield even further break- 
throughs. 


T: top names in high-level racing 


Automotive Diagnostics on Your Own PC! 


^ EoMPUTECH 


ENGINE REPAIR SOFTWA in 


For computer-controlled cars & trucks 


GM, Ford & Chrysler 
Model years 1984 - 1990 


Step-by-step diagnosis & repair | 
instructions for every level of 
expertise — from beginner to 


plus unpublished tips 


== 
一 experienced mechanic 
" | Information of 5 service manuals 


Designed & written by 
certified master technicians S 


Call Toll Free for information / —— 
specific to your vehicle HY Y YYVYVVF ee 


Join the 17 year 
— leader... 
T3 Tri-Steel 


Mat vaut own Steel Framed Home Business! 


Tri-Steel’s Homes have features not available with ordinary wood housing. 

e Unmatched Protection from High Winds, Fire, Termites and Earthquakes 
e Energy Efficient 9" Thick (1-30) Insulation for BIG Energy Savings 

e Environmentally-friendly Material (over 60% of all Steel is Recycled) 

e 100 Models + Custom Designs + Clearspan Interiors + + MUCH More 


Distributors Wanted 


Tri-Steel has helped people all over the ЗША 


world to develop their own business. LOCATION: ` SEMINAR DATE: 
e Low, 700% Refundable investment ne tie is 5 a: Bol 
e Simple Bolt-together Construction one oc SI Mcr o сод 

e Hands-On Construction Training Baltimore, MD Apr. 6, 1994 

e No Franchíse Fees | Seattle, WA June 1, 1994 

e Unmatched Distributor Support Las Vegas, NV July 6, 1994 

¢ No Experience Necessary Seminar: $50. Seminar date followed by 


mari all Bui 2-day Training Workshop. ATTENDANCE | 
TO | LIMITED. Cali for reservations & details 


Call fo Order CALL TOLL FREE TODAY » 
$79.95 VIDEO or | 1-800-TRI-STEEL - Tri-Steel 
FREE Info Packef | (817) 497-7070 Fax: (817) 497-7497 Structures. Inc 


` 5400 5. Stemmons Frwy.. Denton, TX 76205 
С Copyright 1993. All Rights Reserved 
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Okay, so you're not а pro photographer. But 
~touching 

wonde T the Olympus 
W О W nivis SuperZoom 3000, 


a ely 
Е) 


- 460-step autofocus, variable-power flash, four 
flash modes, an adjustable diopter, and a 
38-110 mm zoom lens. No wonder it was voted 
European Zoom Camera of the Year. The 


weatherproof SuperZoom 3000. It can take the 


big wide world out there and bring it all home. 


OLYMPUS 


© 1993 Amenca inc. For literature or dealer information, in USA call 800-227-3000 ar write 
Olympus Ame inc, PO. Bor 308, Budd Lake, و‎ Еи Ores tee toe 
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ercedes' Vision A-93 
concept car, shown at 
the Frankfurt Auto 


Show this past fall, bears at 
least some resemblance to a 
new small car Mercedes in- 


1995 MODELS 
MILLER MEETS MILLENIA 


E azda, the automaker that res- 
| urrected and took rotary engine 
performance to new heights, 
hopes to wring success from another 
unconventional engine design. 

The company's Miller Cycle engine 
derives its name from American 
Ralph Miller, who in 1947 designed 
an engine that features a five-stroke 
combustion cycle instead of the ordi- 
nary four strokes. The upside: an 
even distribution of torque in all rpm 
ranges. The downside: a supercharg- 
er and an intercooler are necessary 
just to make the engine run. 

Mazda recently invited us to get a 
feel for the Miller Cycle innovation on 
a 70-mile drive through the foothills 


tends to have on the road by 
CONCEPT CARS  themid-1990s. The car repre- 
sents a new direction for the ub — frontimpact crash resistance, 


broader audience in the future. 
The Vision A-93 is compact 
externally, but seats four pas- 
sengers. The key to the com- 
pact design is the under-floor 
placement of the engine and 


The 1995 Millenia, a refugee from Mazda’s axed Amati division, will feature the Miller Суйе engine. 


transmission, which reduces the 
cors length and improves its 


MERCEDES’ troluxury cor maker, an ac- according to Mercedes. Three 
New BABY knowledgement that even powerplants are currently being 
Mercedes needs to seek a developed: a 47-mph, 75- 


horsepower gasoline version, a 
62-mpg diesel, and an electric 
model. The car's body, fuel 
tank, seat frames, and a num- 
ber of suspension components 
are made of aluminum. 


of central California. We found the en- 
gine—which was mated to the engi- 
neering mule of the car it will probably 
appear in, the 1995 Millenia—to be a 
standout in performance. 

The car worked its way up to the le- 
gal speed limit without distinction. 
Once there, however, the engine's am- 
ple well of torque allowed the Millenia 
to rocket to 80 and 100 mph with little 
effort—and little noise. Because of its 
quietude and its flat torque curve, at 
times the powerplant felt more like an 
electric motor than a gasoline engine. 

Mazda remains coy about disclosing 
the performance statistics of its 24- 
valve, DOHC V6 creation, but a 2.5- 
liter displacement producing about 200 
horsepower and 200 pound-feet of 
torque strikes us as a reasonable 
guess. When a production version of 
the Millenia is available, we'll nail 
those numbers down.—Sandy Fritz 
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are three more gift ideas from 


Olympus: The Infinity Stylus—so 


small, yet so smart. Or the stylish 


Stylus Zoom, with 35-70тт zoom 


power. Or the Olympus IS-2 unth 


hundreds of options in just one 


camera. Lots of choices to make 


your happy holidays even happier. 


OLYMPUS 


IT'S AN EXTRAORDINARY NEST. 
BUT THEN, IT'S AN EXTRAORDINARY BIRD. 


THE NEW 
THUNDERBIRD 
316,830; 


Because nothing about this bird is 
ever ordinary, its new nest had to 
be more striking, more beautifully 
appointed than any other. 

Along with exceptional design and 
comfort, the 94 Thunderbird comes 
with thoughtful 
features like 
illuminated door 
switches and 

| ИШИ АШ dual cup holders. 
Options include an integrated cellular 
phone and CD changer. Importantly, 
dual air bags аге now standard?" 

Of course, the news about the 1994 
Thunderbird doesn't stop with its inte- 
rior. А new optional 4.6L EFI V-8 
engine is exceptionally smooth and 
efficient?" 

Handling. performance and beauty 
have always made the Ford Thunderbird 
a rare bird. And now, for 1994, it's more 
extraordinary than ever. 
title and tax. 1994 Thunderbird LX with PEP #1650 os 


**Driver and right front passenger supplemental restraint system 
Always wear your safety belt 


"Est, 18 City/25 Hwy MPG 


HAVE YOU DRIVEN - 
А FORD LATELY? 
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^ 1993 RAYOVAC CORRORATION _. 


New Rayovac Renewal-the alkaline battery 
that's reusable 25 times or more. 


In your portable stereo, one set of 
Renewal reusable alkaline" batteries lets #5: 
you play about 100 hours worth of CD's, 25 ‘ 
compared to just 8 hours from a set of Wits 
the best alkaline batteries. — 
In a handheld video game, single- 
» Use alkaline batteries cost you about 
EX a dollar an hour to run. Renewal costs 
* youonly about 16 cents. 


Reusables vs. rechargeables. 
An easy win for Renewal. 


Renewal batteries have none of the hassles you 
find with old-fashioned rechargeables. They come 
ready-to-use, and hold their charge 
in storage up to five years. 

And Renewal gives you far more 
power- more than twice as many 
hours over 25 cycles. 


prom at Service х 
over 25 cycles 


Exact performance will depend on the kind of device you use, and how you use it. 


-REUSABLE25TIMES OR MORE — .- | | A 


with a Renewal Power Station. 


Charging is easier, too. Unlike current 
rechargeables, you can charge them when you 
like and always get maximum playtime. A Renewal 
Power Station is required to charge Renewal batteries. 
Think of all you'll save. 

One set of Renewal batteries can save you 
enough money to cover the cost аный | 
of your Power Station. And бу # 
reusing Renewal batteries, you 
help protect the environment. 

Call 1-800-237-7000. 
Got a question? Just call us anytime. 


That's the Power of Renewal 
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ViDEO GAMES 


Дит NINTENDO Ascenps 


ing, “Coffee, tea, or Mario?” The 

Nintendo Gateway System, devel- 
oped by Nintendo of America and two 
partners, is an in-flight entertainment 
network that uses an on-board host 
computer and individual liquid-crystal 
displays that are built into seat backs 
or pulled up from arm rests. 

Passengers select entertainment op- 
tions from an on-screen menu. The 
choices include ten video games, four to 
six movies, audio CDs, and shopping 
information. Gate and baggage details 
are also displayed, at no charge. 

At the core of the system is the host 
computer's 16-bit central processing 
unit based on Nintendo’s Super NES 
gaming technology. Games cost $4 per 
hour and are stored on a single floppy 
disk in the computer; movies cost about 
$6. Usage charges are relayed electron- 
ically to a player's credit card. The sys- 
tem is currently installed on only two 
Northwest planes, but 20 additional 
jets will be outfitted by the end of this 
month. So far, flight attendants report 
that games-occupied passengers don't 
request as much service from them as 
other passengers. 

Earlier this year, IBM proposed 
hanging flat-panel terminals on seat 
backs and installing cabin-wide net- 
works so that passengers could, 
among other things, solicit partici- 
pants for a game of bridge. And none 
of the players would have to switch 
seats.—Marcelle M. Soviero 


$: airline attendants may be ask- 


The Nintendo system offers airline passengers 
video games, movies, and shopping options. 


PROGRAM APPEARS ON TV SET 
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shows his batting average for this seo- 
son, but you want more detailed information. 
Simply use your computer to call up the player's 
updated lifetime statistics, which the TV has just 
transmitted. 

That's just one way broadcast data could soon 


supplement the usual TV signals coming into your : 


home. Already available in Europe, the TVT1 sys- 


tem from WavePhore of Tempe, Ariz., could o | 


bring in CD-quality music with programs or could 
download a newspaper into your PC or Mac. It 
could also be used to augment televised school 


Classes with quizzes or reading material. Outside : 


the home, it could send architectural drawings 
to businesses, medical images to hospitals, or 


INTERACTIVE TV 
DiAL-UP Rap VIDEOs 


Це viewers await the arrival 
of interactive television, one 
example—albeit a primitive 


one—that is already available is The 
Box, a music television service de- 
signed to appeal to more localized 
tastes than those served by MTV and 
VH-1 alone. Begun five years ago, The 
Box now has 13 million viewers in the 
United States; it is operated by the 
Miami-based Video Jukebox Network. 

It works like a neighborhood bar 
jukebox, though buttons are pressed 
from afar. You select a video by calling 
a 900 number and punching in a 
three-digit code for a particular title. 
(Selection codes appear as subtitles on 
the TV screen.) Videos are transmit- 
ted on a first-come, first-serve basis. 
Typically, everyone on a neighborhood 


atching a baseball game on ТУ, you see : 
а favorite player come to bat. The screen ` 
: of space in that video signal,” explains David 

: Deeds, WavePhore's CEO. "We've found a way 
: to use it more efficiently.” 


"oen : 
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| lists of stolen credit-card numbers to stores. 


Digital data is encoded at the station and trans- 


| mitted over ordinary analog channels in a way 


that invisibly overlays the picture. “There’s a lot 


Transmitted at 384,000 bits per second— 


` some 40 times faster than the top computer 
: modems—the data travels over any combination 


of TV signal paths, including satellite, cable, or mi- 
` crowave. TV sets with a special decoder receive 
` the data; then it’s downloaded into your comput- 


. er. A version priced at about $3,000 is available 
: now for industr ; 
| pleting tests with an NBC affiliate in Arizona and 


industrial users, says Deeds. After com 


: other places, a $300 home version of the viewer 


: decoder box is likely to be available late next 
: year—WMariette DiChristina 


cable system gets to see and hear the 
selection—or the lack of one if no one 
has placed an order. Those who select 
the videos are charged $2 to $3 per ti- 
tle on their phone bills. 

More than one Box may serve a city 
cable system. Two feeds are provided 
to each of Manhattan’s two cable sys- 
tems, for instance, for routing to sepa- 
rate neighborhood trunk lines. Thus, 
viewers tuned to the same channel on 
adjacent blocks but in distinct quad- 
rants could dance to different beats. 
Each division has its own 900 num- 
ber. Viewers get to know the tastes of 
their neighbors; in fact, they even see 
the digits of their neighbors’ selec- 
tions being punched in on the TV 
screen. Country music videos are the 
headliners in Oak Ridge, Tenn., for 
example, while hip hop and rap domi- 
nate the airways in Detroit, New 
York, and Washington, D.C. The Box 
handles about 500,000 requests a 
month.—Doug Garr 
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STEVE КАНР 


FLECTRONICS 


BY MARCELLE M. SOVIERO 


lectronics companies are work- 


ing to bring VCRs into the digi: 


tal age. Digital technology 


promises better picture quality, : 


the ability to record several pro- 
grams at once, and unlimited copy- 


ing of tapes without image or sound 


degradation. 

Digital videotapes will likely be 
smaller than today's VHS cassettes, 
which means home decks could 
shrink. The diminutive tapes would 
provide several hours of recording 
time. Digital video recorders already 
exist in the professional market, but 


they cost tens of thousands of dollars. : 


Some members of a consortium 


of ten electronics giants— including : 
Hitachi, Matsushita, Sony, and Toshi- : 
bo—-are developing prototype digi- : 


tal VCRs for use with the pending 
high-definition television (HDTV) 
standard. However, the recorders 
may also become available for use 


with current analog transmissions or : 


upcoming digitally compressed co- 
blecasts (see illustration). 

Some experts predict that digital 
VCRs will be available in time for 
Christmas 1994, but others see 
1997 as a more realistic goal. The 


consortium, determined to avoid an- : 
other Beto-VHS war, met in Septem- : 
ber to set technical standards. Copy- : 


right agreements will have to be 
hammered out to discourage view- 


ers from making multiple copies— ` 
each one as good as the original  : 


of commercial movies. And 
manufacturers may have to equip 
the VCRs with special circuitry, al- 
ready used for digital music record- 
ings, that prevents extensive copy- 
ing. Or they may add a royalty fee 
to the price of blank tapes. 


The next-generation VCRs are like ; 


digital audio tape (DAT)—plus 
video. They will function as data 
recorders, translating audio and 


video information into ones and ze- : 
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: ros. But digital video recording pre- 
: sents п special challenge: the need 
: fo squeeze vast amounts of informa- : 
: fion onto a small tape. Digital code  : 
: for HDTV, for example, contains 

: more than а billion bits per second 
: before it's compressed. The broad- 

: caster must compress this video in- 
: formation to about 24 megabytes 

: to fit it into a standard six-mege- 

: hertz broadcast channel. Then the 

: digital VCR will have to record all 

: the information in the six-megahertz : 
: bandwidth. A decoder in the TV will 
: do the muscle work—translating 

: the computer code into a picture. 


MARIO FERRO 


Later in the decade, digital cable 


: companies may compress five or ten : 


movies onto one sixmegahertz chan- 


: nel to offer more viewing options. 

: Since the digital VCRs will record the 
: entire bandwidth, all of those movies 
: will be recorded on one videotape 

: —though with some loss of picture 

: quality. Thus, you could record first 

: and decide what to watch later. You 

: might select a program by pressing 

: the Find key on a special remote 


control, then punching in, say, ^Let- 


: terman, 8/30.” Circuitry in the set- 
: top converter box or television would 
. then decode the program so an 


ANALOG 
NTSC 


An analog signal is 
transmitted to the 
VCR, where an en- 
coder Fas the 
Wove signal into 0 
digital stream of 
ones and zeros. 
Picture tubes in all 


cases display ana- 
me. 
COMPRESSED 
DIGITAL 


The digital signal is 
to а set-top con- 
verter box (in 
brown) that de- 
codes the informa- 
tion for viewing. 


COMPRESSED 
DIGITAL 
HDTV 


A compressed 

al HDTV sig- 
nal is recorded 
of picture А 
A decoder inside 
the television re- 
constructs the 


digital code into a 
viewable picture. 


: analog picture сап be viewed. 

To record the digital video signal, 

: the VCR will use azimuth technology 
: (as in today's VCRs), wherein one 

: track is recorded with the recording 
: head at one angle, and the next 

: track is recorded with another head 
: ot a different angle. This allows 

; more information to be recorded on 
the tape, with minimal signal inter- 
: ference. The digital code will be 
recorded on ten narrow tracks equal 
in width to one analog track. 

: Another challenge for digital VCRs 
; is to produce a viewable picture 
while fast-forwarding through the 

; compressed signal. One solution: 

; the Trick Play Track, which is being 

: developed by Hitachi [Electronics 

: Newsfront, April *93]. "The crucial 

: part of the digital revolution is that 
: information can be labeled," ex- 

: plains Jack Fuhrer, senior director of 


the Advanced Television and Sys- 
: tems Laboratory at Hitachi America 
: Ltd. Digital signals include headers, 
: or labels that make it possible for 


: Signal information to be identified. 

: During fast forward, the advanced 

"Circuitry could read only the informo- 
fion that has been laid on the special 


: Trick Play Track. The TV would then 


: be able to display a low-resolu- 

: tion—but discernible—picture. The 
: Trick Play Track technology has been 
: shown to work at three and nine 

: times the normal tape speed. 

: Two tape sizes for digital VCRs are 
: being discussed. The standard cas- 


: sette for home decks could record 

: 4.5 hours of analog transmission or 
: 2.25 hours of digital. (Because the 

: tape is moving at double speed, less 
: recording time is available during a 

: digital broadcast.) A smaller cassette 
: would be designed for camcorders. 
Digital VCRs won't be able to play 

: today’s VHS or 8mm cassettes. 


Since the new breed of VCRs would 


_ record in computer language, ће mo- 


chines could—4Xwith the proper con- 


| nection—do double-duty as tape 
: backup peripherals for data on the 
: hard disks of personal computers. 


. Meanwhile, future advances іп 
: recordable disc technology could ren- 


: der any videotape format obsolete. 

: With discs, rewind and fast-forward 
: operations are irrelevant, since you 

: сап access any spot on the disc 中 

: most instantly. And a disc program 

: needn't be laid down contiguously. 

: That makes it possible to selectively 
: delete portions and record over 

: them without erasing the program- 

: ming you want to keep. 


[Р sonic introduces the new 
SuperFlat™ System Television. 
To appreciate it you must 
experience it for yourself. 


Images — 


seem SLUPERFLAT: 
IG BP T S E tM T м 


from the screen. The sound 
has a presence that seems 
far greater than ordinary 
speakers can produce. 
It's the new Panasonic 
SuperFlat System TV. It's 
capable of creating resolu- 
tion that goes beyond 
ordinary TVs*. Beyond 
what you may have imag- 
ined possible. Its high 
contrast black glass and 
flatter screen create an 
image with bold, pure, 
intense color. Even 
its Picture-In-Picture 
gives you an incredible 
picture. 
The only thing as 
impressive as the 
SuperFlat System picture is 
its Active Dome Sound System. 
It can create more 
than mere sound, 
filling the room 
with brilliant stereo 
images. 
All you have to do 
M eee JE 7 uS to control the sophisti- 
"m cated features of this 
А new Panasonic TV is 
follow your instincts. 
The icon menu sys- 


| К! | | m tem combines picture 
B I | It "ш symbols and simple logic to make 
" ` - - | | precise adjustments easier than 
SU PERFLAT SYSTEM ү. Р orae aae 
! | ‘ ri | d The new Panasonic SuperFlat 
ITSSOLIFELIKE YOUCAN Би 
" 3 i is obvious. 5 
| р | еш .1 TV picture simulated. 
| | | 4 
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i Panasonic 


| just slightly ahead of our time? 


deus iie mi amm an iade 
vean: M REST Era e: 
(et КАН ate арн ате ауен 


1 at 
A T 


E 
- 


ELECTRONICS 


try prodding experts to work more 
quickly to develop a new technology 
that goes beyond the standard mag- 
netic stripe and four- or six-digit pass 


number. Most of the ATMs are made 


FoiuNG BANK Carp FRAUD 
by Diebold, Fujitsu, and NCR, 


and all three firms are ac- 
tively researching new tech- 
niques to thwart similar in- 
trusions. 

smart cards that use em- 
bedded chips are the 
most promising. 
They'll allow ad- 
ditional securi- 
ty data—like 
the maiden 
name of a 
card holder's 
mother. Also 
in the offing 
are forms of 
biometrics, 
which combine 
smart cards and 
voice or hand-print 
recognition. Ac- 
count access might 
be denied unless 
the person's voice 


has to rate as one of the more cre- 

ative heists. Last May a team of 
three men planted an automated 
teller machine at a mall in Manch- 
ester, Conn. But this ATM dispensed 
no money. It was programmed to read 
bank cards, record personal identifica- 
tion numbers, and return the cards. 
The trio then manufactured their own 
cards with the pirated information 
and went on a withdrawal spree, pil- 
fering at least $80,000 from hundreds 
of accounts. 

Sources in the banking industry 
speculate that the thieves then sold 
some of the cards to street crooks who 
brazenly walked up to ATMs and were 
photographed making illegal with- 
drawals. The crooks' less-than-subtle 
approach left an easy-to-follow trail to 
the trio and its mastermind, who obvi- 
ously knew his way around bank com- 
puters and software. 

The crime shook the banking indus- 


۳ the annals of electronic fraud, this 


F It's Not 
Too Late 
Order By 12/25 
Fer Christmas 
Delivery 


Model Six | 
speakers are 
available in 
three finishes. 


Do Pro Logic gic Surround 
Sound Price Breakthrough! 


We believe this to be the country's best value 


Our lowest price ever on a hi 
р in a home theater sound system. It's backed ру 


Рона Dolby Surroun Pro our 30-day Total Satisfaction guarantee. 
іс home theater sound system. e CE А 
We don't know of алу Pro Logic system of 22:54 FREE AUDIO 
this quality near this price. Hook it up to your I CATALOG 
TV and stereo VCR to create a home theater. HOME Components by Pioneer, Sony, 
This system uses our new Model Six loud- ES Philips, Denon, Cambridge 
speaker by Henry Kloss as the main speakers. Г) SoundWorks and others. 
Stereo Review magazine says "Model Six is A1 | Jn 
truly a high quality speaker...it has an ‘all 
there’ quality that belies its amazingly low 
price...an exceptional value.” 

Center and surround speakers are our Model 
Ten-A. The Sony receiver includes Dolby Sur- 
round Pro Logic, 5 channels (50/50/10/10/10 
watts/ch.) and a system remote. The Sony CD 
player iun great. 


CAMBRIDGE 
SOUNDWORKS 


Suite 126, 154 California Street CTE Gp us 
Newton, MA. 02158 Fax 617-332-9229 


* Not including shipping. Dolby is a trademark of Dolby Labs. 


print matched one 
stored on the card. 
NCR, along with 
researchers at 
the University of 
Edin- 
burgh, 


looking 
into putting 
a digitally stor- 
ed photo on the 
card. А sophis- 
ticated ATM 
could 
check with a 
real-time video 
picture of the 
machine's user. 
But NCR’s Dave 
Sacco admits that 
this technology pos- 
es problems, not to 
mention costliness. 
“We're not sure yet how 
a camera will react to 


he says. And that doesn’t even 


consider what happens when 
users change hair styles.—D. G. 
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September that a san Bc: 
play it planned to manufacture in time for —— 
@ ыгыз will be shipped during the spring _ 
of 1994. Called Sega VR, ће helmetlike — 
display for Genesis video games will sell for _ 
Fea [See “Living in a Virtual: MESS 
une COR ж ы 


а little longer to develop than we thought,” 
declares a Sega product manager. The — 
lightweight unit uses a new. kind. of head 
tracker and special software. o mo 

Another company, VictorMaxx Amusements _ 
of Northbrook, IIl., announced that it has be- — 
gun shipping Virtual Reality Stuntmaster Be i 
(5299) for use with Genesis or Е ты a a 


Boxing Without Bruises,” [экили С 
front, April] this fall. The price hos been ine M 
creased to $90 өз software will no longer — 
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The UltraLite” Versa" notebook 
gives new meaning to the term 


"faithful companion.” 


Versa functions as a Dern- 


The UltraLite Versa is truly a breed 
apart. It's versatile and adapts easily 
to meet your changing needs, whatever 
and wherever. For example, switch 
from a mono to color screen, or put in 
more hard-drive memory. And despite 
its heavy-duty technology, the Versa 
weighs as little as 6 pounds. 

Then there's the most sophisticated 
and flexible display on the market. 
Use it as a basic notebook, flip it around 
for presentations, or use it as a pen- 
based tablet. Plus, Versa's screen 
provides sharp contrast and brilliant 
graphics, monochrome or color. 
With up to 10 hours of battery life, 
the one thing it won't do is play dead. 

Yes, the Versa notebook knows a 
lot of tricks. Its i486" SL processor is 
fast and powerful, yet conserves power. 
Simply swap the floppy drive for an 
extra battery, doubling battery life. 

And what's a notebook computer 
if you can't take it for long walks? 
Advanced PCMCIA communications 
capability means you can easily send 
and receive faxes and retrieve data. 
We'll even come when we're called. 

In addition to a standard 3-year 
limited warranty, you get UltraCare*" 
an enhanced, full-service program pro- 
viding fast response and support anytime, 
anywhere, at home or overseas." 

Begging for more? Call 1-800- 
NEC-VERSA or for info via fax, NEC 
FastFacts™ at 1-800-366-0476, 
request document 8583772. 


Using thin, credit-card-sized 
cards, you can send and receive 
.* “ faxes, talk to your network, or 
. . ensure secure data storage. And 
^ for advanced, real-time mobile 
communications, Versa is even 
raady for wireless and cellular 
connactivity and also incorpo- 
rates the newest PCMCIA 
technology. 
* Accommodates two Type Il cards 
or one Type Ill card 
* Simultaneous card capability: i 
data/fax modem, LAN, storage eee 
features such as changing cards products fram 
without powering down NEC designed to 
work together 
with enhanced 
functionality 
and advanced 
ergonomics. 


With the UltraLite Versa you can choose your own best friend. 


" Versa's many standard and optional tea- 
i tures provide exceptional upgradability and 
* flexibility, to give you the power to choose 
i the system you need today and then 
和 enhance its features as your needs change. 


Battery 
* DoubleTime™ technology, for increased 
battery power 


* Long-life ММН battery pack: 2.5 to 5 
hours (color) and 4 to 6 hours (mono) 


* Optional secondary battery: for a total of 5 
to 10 hours (color) and В to 12 hours (mono) 
Storage and memory 

* Choice of 120MB, 180MB, or 250MB easily 
removable hard drives; no tools required 

* Slide-in memory cards, for upgradability 
from AMB all the way to 20MB** 

Processor 


* j4BBSL processor, 25MHz or 33MHz 

* Built-in numeric coprocessor and BKB cache 
Screen 

* High-speed local bus video and desktop-level 
640 X 480 display 


* NEC-upgradable to pen capability** mono 
or color 


* Standard 9.4" STN sidalit Super VGA mono- 
chrome screen, with 64 shades of gray 


* Optional 8.45" TFT active-matrix Super VGA 
color screen, with wide-angle viewing and 
258-color display out of a possible 226,000 


Docking Station 


* 2 full-sized 15А slots, for expandability 


* 3 drive bays: 2 external 5.25" and 
1 internal З.Б“ 


* integrated microphone and headphone ports 
Pointing Device 


* Custom Ballpoint'" mouse standard 


VersaPad 
a NEC's new VersaPad™, the ideal 
Ы platform for corporate pen com- 
E puting. Perfect for data collection 


and transmission needs, including 
а inventory control, sales force auto- 
mation and merchandising. 
* Full-function i486SL portable tab- 
laî computer 
* Slim 4-pound design with VGA 
transflective screen for clear 
indoor/outdoor viewing 
* 2 PCMCIA Type Il slots, for flexible 
Е communications and storage 
К * МААН battery options and 
с advanced power management, 
Ad for long battery life 
s : * Available with all major pen com- 
а . puting environments, includin A od 
ү е Windows for Pen Computing 
n PenPoint'" software 


Qoa wo 9 mg 


МЕС 
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-— digital cassette portable 
places text on an LCD screen. 
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STEPPING Our Win DCC 
hilips’ digital compact cassette 
po and Sony's Mini-Disc (MD) 
have been playing on an uneven 
field. The first DCC units were tabletop 
decks; the maiden MD was a portable. 
More recently, Panasonic and Philips 
have released DCC portables, and MD 
has come home as a Sony console. When 
Panasonics RQ-DP7 DCC portable 
($549) arrived, I rushed into my listen- 
ing room. [For more on digital audio, see 
^Digital Recording Arrives," April]. 

My test tape was recorded digitally 
from a CD player to Technics' tabletop 
DCC recorder. Heard through the 
Panasonic portable and a better-than- 
average home system, the folk, blues, 
and jazz selections sounded slightly 
brittle and less substantial coming 
from the DCC portable than from ei- 
ther tabletop DCC or CD. But the more 
complex walls of sound in the rock and 
piano-concerto tracks felt just right. 

The portable DCC worked better 
with busy textures than with sparse in- 
strumentation. А tabletop DCC verges 
on perfect CD reproduction, but porta- 
bles in general suffer from low-powered 
circuits and the bandwidth bottleneck 
of the eighth-of-an-inch mini-jack. This 
presumably applies as much to Philips’ 
DCC 130 portable ($549). 

Such sonic nitpicking fades to noth- 
ing in portable applications, where 
lightweight headphones and ambient 
noise overwhelm fine distinctions. The 
Panasonic portable had no trouble 
playing an analog tape. With vigorous 
shaking, my DCC tape mistracked only 
once; the analog tape fluttered slightly 
in pitch but didn't poop out. Recharge- 
able battery time is 2.5 hours. 

At more than a pound, the unit 
doesn't match the lightness of a con- 
ventional player. For now, it's a special- 
ized product aimed at listeners used to 
paying far less for analog equipment 
and tapes.—Mark Fleischmann РЕ 
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` What makes Escort 90 
the ман و‎ gift? 
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Call toll-free, 7 days a week: 
Escort 9000 $399 
plus shipping & handling. OH res. add 6% sales tax. | 
> Department 1016D3 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 
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ASK ABOUT OUR MONEY-BACK 
HOLIDAY GUARANTEE 


VM ¢ $e. ۰ 
Space Camp is a motivational, educational 
FIVE DA vo OF INTENSELY COOL, а Ben Y A DICAL 


experience that enhances your child's 


AS TRONAU T TRAINING — A TOTALE- Y д WESOM. 


social skills and leadership ability. 


ADVENTURE THAT YOUR KID IS NEVER GONNA FORGET. 


Give your child an educational experience 
and an unforgettable adventure at the 
same time. Give a week at U.S. 
SPACE CAMP: 

At SPACE CAMP, vour child 
will experience five days of realistic 
astronaut training under the 
guidance of highly skilled 
instructors. Campers participate 
in everything from simulated 
weightless training to a tumble in 


the multi-axis simulator to completing a 
realistic shuttle mission. But just as impor- 
tant, SPACE CAMP" will develop skills in 
teamwork, leadership and decision-making 
while keeping your child motivated in 
the maths and sciences. 

We offer a number of programs 

for voungsters and teens in 

‚ grades 4 through 12. For more 
information about U.S. SPACE 
CAMP, call 1-800-63 SPACE . 


No Matter How Far The Journey 


Why is it the farther away we travel the more we 
think about home? Is it the fear of not making it 
back? Or is it just our natural instinct. 

Whatever the reason, heres some peace of mind: 
The Toyota 4Runner. With a reputation for reliability 
thats made the competition, well, a little bit envious. 

Not to mention, the 4Runner has also been 


ranked by its owners as the Best Compact Sport 


The Need Jo Make It Home Is Basic. 


Quality for three years running? 

Impressive? Yes. But not as impressive as what 
the rugged 4Runner carries on every journey. Like 
a 150-horsepower V6 engine. "Shift-on-the-move" 
4W Demand. Rear Anti-lock Brakes?" Side-door im- 
pact beams. And a host of other creature comforts. 
Things some people call luxury, we just call basic. 
The 1994 Toyota 4Runner SR5 V6. For the way 
there. For the way back. 


Utility Vehicle in Initial 


CP TOYOTA 4Runner 


“I love what you do for те” 


Call 1-800-GO-TOYOTA for a 4Runner brochure and the location of ey nearest dealer. Toyota reminds you to Tread Lightly!™ on public and private land. 
*J.D. Power and Associates 1991-1993 Initial Quality Studies™ 1993 study based on a total of 11 ing the first 90 days of ownership. 


119 consumer responses indicating owner-reported problems d 
Includes compact sport utility vehicles. **Available 4-wheel ABS оп SR5 V6 models. Buckle Up! Do it for those ан love you. 6199] ta Mou Seles, US.A., Inc. 


HOME 
TECHNOLOGY 


EDITED BY SANDY FRITZ 


SOLAR POWER 
PHOTOVOLTAIC SHINGLES 


unlight represents a lot of power 
just waiting to be used: On a clear 
day, a three-foot-square area 
basks in roughly 1,000 watts of solar 
energy. Reaping that energy is the 
goal of every solar energy device ever 
created. 

One of the newest developments 
under the sun is a roofing system that 
replaces shingles or other roofing ma- 
terials with lightweight, flexible pho- 
tovoltaic silicon cells. Flexible cells 
bestow a certain measure of hail-re- 
sistant durability and allow the sys- 
tem to conform to roof irregularities. 
The electric current could be funneled 
into a battery, directed to an appli- 
ance, or routed into the home's utility 
power line after going though a 
DC/AC current converter. 


ENERGY EFFICIENCY 


BRIGHT LIGHTS, 
Bic SAVINGS 


lights were sold worldwide, an increase of 23 

percent from last year, according to a recent 
report from the Worldwatch Institute, an environ- 
mental watchdog group based in Washington, 
D.C. Since compact fluorescent bulbs use far less 
electricity than standard incandescent bulbs, this 
odds up to a yearly energy savings of 6,000 
megawatts, equivalent to the annual energy out- 
put of 10 large (600 megawatt) coaHired power 


| ast year, 134 million compact fluorescent 


plants or seven average-size (857 megawatt) nu- 


clear power plants. 

The report also says that at a rate of 9.08 per 
kilowatt hour for electricity, the average U.S. 
homeowner who chooses compact fluorescent 
bulbs—which cost between $15 and $20 
each—rather than incandescent bulbs could save 
$35 over the life of the bulb. In Japan, where en- 
ergy costs are greater, the savings could amount 
to $55 per bulb. 


Compact flourescent bulbs do not burn filaments 


and need no special ballasts. 


me incandescent bulbs with energy- 
| fluorescents saves energy. 


The most sig- | 
nificant chal- 
lenge, says Joe 
Wiehaggen of the 
National Associa- 
tion of Home 
Builders’ Research 
Center in Upper 
Marlboro, Md., is to 
make certain that the 
new photovoltaic ma- 
terial can perform as 
well as traditional 
roofing materi- 
als. The NAHB 15 
a copartner with 
United Solar Sys- 
tems in San Diego in 
the development. 

The project is still in the early 
stages, with no product as yet. But the 
NAHB expects the system to help util- 
ities reduce peak load demands in ar- 
eas of the country where air condition- 
ing is extensively used in residential 
homes. Roofs are the prime target, 
but Wiehaggen says that other exteri- 
or surfaces exposed to sunlight could 
be used as well. 

When the photovoltaic shingles are 
ready to undergo testing and evalua- 
tion, they will be installed on a house 
in NAHB's National Research Home 
Park in Bowie, Md., and on a commer- 
cial building in Arizona. 
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DALE GLASGOW & ASSOCIATES 


Could flexible photovoltaic cells 
take the place of traditional 
shingles? Researchers at the 
National Association of Home 
Builders think so. 
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INNOVATION 


Tool 


simple-minded—anymore. Today 

there are smart homes, smart wash- 
ing machines, and smart bombs. Now 
get ready for the new wave of smart 
power tools. Manufacturers in Europe, 
and more recently here in the United 
States, have begun adding microchips 
that employ “fuzzy logic” to such prosa- 
ic machinery as hand-held electric 
drills and grinders. The electronic intel- 
ligence increases the operating efficien- 
cy and prolongs the life of these tools. 

What distinguishes real “smarts” 
from mere preprogrammed function 18 
the ability of a tool to react and auto- 
matically adjust itself to changing con- 
ditions. Known generally as electronic 
feedback circuitry, this allows a drill, 
for example, to speed up when it sens- 
es resistance to the bit, or to stop 
when a hole is completed or a screw is 
fully driven. While these features are 
not new to power tools, the new gener- 
ation of tools uses integrated circuits 
that employ fuzzy logic to determine 
the correct level of response. 

Although the technology has been 
available for some time, it was slow to 
enter the market in this country. Some 
Makita drills and grinders feature mi- 
crochips, as do select grinders, polish- 
ers, and drills from AEG, Bosch, and 
DeWalt. “It’s more expensive," says An- 
thony Wells of Robert Bosch Power 
Tool Corp., who estimates that “intelli- 
gence" can add from 10 to 30 percent to 
the cost of a tool. Says David Tatum of 
AEG, "Tool users here in the United 
States just haven't wanted to pay the 
price for electronics."—Mike Morris 


| seems that nothing is simple—or 
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HOME TECHNOLOGY 


the fiber to scatter and rico- 
chet. The computer then 
sends out an alarm. 
When the fire is ex- 
tinguished, the wax 
returns to its original 
shape and the sig- 
nal is clear again. 
Different degrees 
of heat sensitivi- 
ty can be built 
into the system 
by simply using 
different grades 
of wax. One 
portion of the 
system can 
monitor a room 
for 120?F, for 
example, while 
another moni- 
tors the adjacent 
room for 200°Е. 
Ericsson of Swe- 
den, manufacturers of 
the Erica fire-detection 
systems, originally designed the tech- 
nology with industries in mind, but 
the simplicity and accuracy of the 
system has made it enticing to 
Swedish apartment complexes and 
even home owners.—David Scott 


FIRE DETECTION 
THe MIELING Fire ALARM 


n ingenious blend of modern 
BA technology and old- 

fashioned wax is being employed 
in Sweden to detect fires. 

At the heart of the system is a hair- 
thin fiber-optic line bound to a length 
of extruded wax. The wax and line are 
sheathed in flameproof cable. A com- 


MARIO FERRO 


SUPPORT MEMBER 


WAX LINE 


puter attached to the cable sends 
laser pulses along the fiber-optic line, 
checking signal integrity. If heat sud- 
denly rises or a fire starts in an area 
guarded by the system, the wax in the 
cable expands, pinching the fiber-op- 
tic line and causing the light inside 


CLEANING AGENTS 
FIGHTING On. Wirn On 


[ ike fighting fire with fire, re- 
searchers with the Agricultural 
search Service in Philadelphia 
arefighting oil with oil. The new clean- 
er they've developed uses plant oils to 
remove oil stains from fabrics; it's 
biodegradable, and it doesn't use can- 
cer-causing chlorinated hydrocarbons. 
Oil extracted from soybeans or 
peanuts is mixed with a water-alcohol 
solution and rubbed onto a stain—re- 
search chemists Nicholas Parris and 
Remon Joubran used motor oil on cot- 
ton as their typical stain. А gentle 
rubbing action creates a microemul- 
sion that lifts the stain oil into the 
tiny suspended spheres of seed oil. 
^We let it sit for three to five minutes, 
then rinse it away with water, and the 
stain is gone," says Parris. н 
Beyond removing household stains, 
the mixture's biodegradability may al- 
so make an excellent metal degreaser 
or driveway cleaner. Several major 
cleaning-products companies are con- 
sidering licensing the patent-pending 
technology.—P. J. Skerrett 


There s never rbeen A better time | 
to cut yourself a deal. 


Now when you 
buy a Dremel 1671 
or 1695 Scroll Saw 
in specially marked | 
packages, you get your | 
choice of two great 
offers from Dremel. 


am n 


Choose our pattern offer and 
get 96 free scroll saw patterns 
from Wood magazine plus a special 
subscription offer — a $30 value. Or, 
M lorjust $14.95, you can receive our 
scroll saw stand/leg set — a $58 value 


Whichever Dremel Scroll Saw 
you choose, the two-speed 1671 
or the variable speed 1695, 
you'll get great features like a 

built-in blower to keep cutting 
surlaces clean, a large 
cast-aluminum 
table and heavy 
' cast-iron base. 
This is a limited 
time offer. So 
look for specially 
marked Dremel 
Scroll Saw packages 
at your local retailer 
now, and cut yourself 
a deal. 


DREMEL 


DESIGN 


Ar THe HEART 
Or A House 


teve Diskin has a problem with the 
© homes are built. "Why must 
houses be made of wood? Why 
must they be custom made?" asks 
Diskin, a professor at the Art Center 
College of Design in Pasadena, Cahf. 
As a response to these and other re- 
strictions, Diskin 1s urging design stu- 
dents to explore ways to streamline 
home construction and assembly in a 
class known on campus as Project X. 
Project X has spawned a host of 
imaginative designs, but few match 
the utility of the one pictured here. 
Even as a car has a power plant that 
fits into an engine bay, this home de- 
sign marshals all the main. compo- 
nents of a house—its heating, cooling, 
electrical, plumbing, and telecom- 
munications systems—into a single 
ten-foot by seven-foot core unit. As 
a premanufactured component, it 
could simply be trucked to the new 
home site to form the building’s me- 
chanical “heart.” Living spaces sur- 
round the core and are fed essential 


Here's your Chi 


Over $28 worth of additional 
sanding belts and discs 


free! 


Now when you buy the 
Dremel 1731 combination 
Disc/Belt Sander in specially 
marked packages, you'll 


get a bonus of six extra belts and six 


extra discs included free. 


electricity and ventilation from a se- 
ries of “arteries.” 

Most of the designs devised for the 
project are miniature dwellings suit- 
able as urban homes. “Smaller houses 
present a lot of flexibility for innova- 
tive materials and design. There’s a 
lot of room for change,” says Diskin. 
“We intend to be part of that change.” 


T2 


The heart of a house: a single core that consolidates 


electridty, plumbing, and communications fixtures. 


MATERIALS 
Rust-BustinGc COATING 


| n response to a mandate from the EPA, cer- 
tain parts in Stanley’s garage door openers 
| are now more friendly to the environment, 
and more resistant to rust as well. 

The EPA has called for o sharp reduction of 
airborne paint in the workplace and now re- 
quires the ecologically safe disposal of paint- 
based products. This sent Stanley looking for 
ways to sidestep painting—and, in some 
cases, zinc plating—of parts. The Novi, 
Mich.-based company chose an innovative 
powder-coating process in which select metal 
parts are carefully cleaned, dried, and 
charged with electricity to accept a powder 
coating of dried epoxy. The parts are then 
cured at temperatures between 200°F and 
450°F, permanently bonding the coating to 
the metal’s surface. Excess powder is recy- 
ded. The parts look better and perform bet- 
ter, says the company. 

Powder-coated parts, when bathed in 97 
percent humidity at 100°F temperatures, 
withstood the effects of corrosion for 336 
hours; the same parts with zinc coating be- 
gan displaying corrosion after only 24 hours. 
Powder-coated parts are now standard in 
many fittings in Stanley's Professional Series 
openers, and are quickly filtering into the com- 
pany's residential units as well. Ш5 


The Dremel 1731 Disc/Belt Sander is a 
"tough, heavy-duty sander that’ perfectly 
sized for the hobbyist. Its one-inch belt lets 
it get at places that a bigger sander 


can't. And the five-inch disc with 


miter guide offers even greater 


versatility. 
Hurry, this is 
a limited time 
offer. So look for 
specially marked 
packages at your local 
retailer now. And pick up 


your Christmas bonus early. 


DREMEL 
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Who says you cant 


accomplish anything by sitting 
in front of a TV all your life? 


In 1979, Mitsubishi introduced the world's first one-piece 
big screen projection T V. Since then, we haven't been able to 
take our eyes off of it. 

Researching. Improving. Perfecting. 

So when you buy a new Mitsubishi big screen you're not 
just buying a new T V, you're buying 15 —* of techno- 


logical advancements. 


Mitsubishi 
Take the VS-5071 displayed on саа cag 

the left. Like the rest of our 1994 big screen T Vs 
t fas | | - i featuring slim 
line of big screen televisions, its pre- cabinet design 
decessors include the world's first 50;' — зоот m 
60! 70" and 120" screens. As well as weld 
the first slim cabinet big screens ever MT 
to be offered to the viewing public. compromising 

| picture quality. 


Of course, for those more inter- | 
ested in technology than genealogy, rest assured our latest 
models continue to offer innovations you won't find in any 
other big screen. 

Like selective-light lenses for purer color reproduction, 
dark-tint black matrix screens that absorb stray room light and 
enhance sharpness, and scandium oxide-coated electron guns, 
which keep our picture clearer and brighter over time. (In fact, 
after ten years of normal use, ours retains 90% of its original 
brightness. Others retain only 50%.) 

The final result is a family of big screens whose picture 
quality rivals even our best direct-view T Vs. 

For more information about our highly evolved line of 
big screens, and the name of your nearest Mitsubishi dealer, 
please call us at 1-800-937-0000, ext. 101. 

Youll soon see that even if you just sat there for the rest 
of your life watching every movie from Annie Hall to Ziegfield 
Girl, it would be a very rewarding life indeed. 


a MITSUBISHI 


THE BIG SCREEN COMPANY, 
© 1993 Mitsubishi Electronics America, Inc. 


(COMPUTERS 
SO 


4 биш | Pare] | 
Amik; (Break | 


THE ROVING ROAD 
RODENTS 


ecause of the popularity of Mi- 
crosofts Windows operating sys- 
tem, many business travelers 


now want to take a pointing device 
along with their computer on the road. 
But traditional mice and trackballs 
don't fit the bill—or, more exactly, the 


SOFTWARE WITH 
Ibeas Or Irs Own 


his "scientist" has invented compounds 
Tit no one had ever seen, substances that 

may prove to be potent pain killers. But 
the name on the patent form is quite different 
from those of other scientists. This scientist is 
Inventon, а unique computer program devel- 
oped by University of California, Santa Cruz, 
chemist Todd Wipke. 

Recently, Wipke and his students gave the In- 
venton software some basic information about 
morphine: the molecule’s size and shape and 
the position of the crucial nitrogen and oxygen 
atoms that lock into receptor sites in our brains. 
Then Wipke turned it loose to design similar 
molecules fitting those criteria. Several of the 
resulting “molecules” (they exist only in theory 
for now, though Wipke is sure they could be 
synthesized) looked promising enough to 
patent. “Inventon’s main advantage over hu- 


ARE 8 


airplane tray table—a dilemma that 
has spawned a number of alternatives. 
Among the many variations of 
portable pointers are (clockwise from 
left) Hewlett-Packard’s OmniBook 
pop-out mouse, Canon’s handheld 


trackball, Microsoft's BallPoint clip-on 


man chemists is that it has no experience and 
no knowledge beyond what we tell it, so it op- 
erates without any preconceptions,” explains 
Wipke. “And computers are able to visualize in 
three dimensions, which is hard for humans.” 
Wipke has high hopes for his brainchild—at 
tempting to find a compound that combats the 
AIDS virus may be next.— Jonathan Beard 


morphine molecule created by 
atom types by color. 


A theoretical 
Inventon shows 1 
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trackball, Apple's PowerBook built-in 
trackball, and IBM's TrackPoint II fin- 
ger-control button. Compaq also builds 
a mini-trackball into its LTE Lite 
portables now, as do a growing number 
of manufacturers of notebook and sub- 
notebook PCs.—Suzanne Kantra 


CHECKING Our 
A LIBRARY Disc 


your local library may be stamped 

on a disc rather than printed on 
paper. A new lending library program 
sponsored by Compton's NewMedia is 
designed to put CD-ROM discs on li- 
brary shelves beside the books, video- 
tapes, and records. 

Initially, about 40 titles covering 
business, education, and entertainment 
subjects will be available to libraries 
through the program. They include 
Compton's Interactive Encyclopedia; 
Greatest Books Collection; Jazz: A Mul- 
timedia History; Sleeping Beauty; and 
Let's Go: 1993 Budget Guide to Califor- 
nia & Hawaii. The discs will run on 
Macintosh, DOS, or Windows comput- 
ers. Ordinarily, renting software is ille- 
gal. But Compton's has obtained lend- 
ing rights from a variety of publishers 
for this library series.—S. К. 


T: next books you check out at 


Dodge offers more 


available payload. 


Dodge delivers more 


available towing. 


Dodge makes 16" wheels 
and tires standard 
equipment on all full-size 


pickups. 


Only Dodge makes 

a drivers side airbag 
standard equipment 

on every pickup it sells. 


Only Dodge otters 
4-wheel anti-lock 
brakes. 


FORD 


Max 4x2/5,125 lbs 
Max 4x4/3,960 lbs 


Max 4x2/12,500 lbs 
Max 4x4/12,500 lbs 


RIDE AND HANDLING 


SAFETY 


FORD 


Not available on 


half-ton models 


FORD 


Standard only on 
pickups under 
8,500 Ibs GVW 


Not available 


IS WHILE SIT 


PAYLOAD AND TOWING 


CHEVY 


Max 4x2/5,024 Ibs 
Max 4x4/4,649 lbs 


Max 4x2/13,500 Ibs 
Max 4x4/13,000 Ibs 


CHEVY — 


Not available on 


4х2 half-ton models 


CHEVY 
Not available 


Not available 


| 


The new Dodge Ram 
has the most total interior 
passenger/cargo space. 


The new Dodge Ram 
was quieter inside than 
93 Ford & Chevy models 
in on-road tests.? 

(1994 models unavailable 


for test) 


Only Dodge provides a 
40/20/40 three-section 
bench seat with a flip- 
down Business Console, 
accommodating a lap top 
computer, cellular phone, 


Cassettes, etc. 


Only Dodge provides a 
behind-the-seat storage 
system with a divided 
tray, interchangeable 
bins and cargo netting. 


Only Dodge provides 
flush-mou nted front tie 
downs and horizontal/ 


vertical cargo box 


bulkhead slots. 


YOUR OL 


COMFORT AND CONVENIENCE 


FORD 


65.6 cu ft 


F-150 4x2 

5.0L V-8 Auto 
Highway (? 55 MPH 
64.6 Decibels 

Rough Road @ 

55 MPH 

73.4 Decibels 


F-250 4x2 

7.5L Diesel Auto 
Highway @ 55 MPH 
67.5 Decibels 

Rough Road @ 

55 MPH 

75.6 Decibels 


Not available 


Not available 


Not available 


EY uoc 


67.8 cu ft 


C-1500 4x2 

5.0L V-8 Auto 
Highway @ 55 MPH 
63.8 Decibels 

Rough Road @ 

55 MPH 

68.3 Decibels 


C-2500 4x2 

6.5L Diesel Auto 
Highway @ 55 MPH 
67.9 Decibels 

Rough Road @ 

55 MPH 

69.4 Decibels 


Not available 


Not available 


Not available 


INTRODUCING MOTOR IREND'S 
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IF LOOKING AT Гн 
DOESN’T Cc 
THE RULES H 
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VE CHANGED... 


Dodge delivers more 


SIX Cy | | П der power. 


Dodge delivers more 
V-8 power and torque 
than comparable small 
block engines. 


Dodge has the only V-10 
engine in the business, with 
more power and torque 


than any big block engine. 


Dodge delivers more 
hard working torque than 
any other diesel pickup. 


Dodge out-accelerated 

Ford and Chevy 95 

models when total 

weights were equalized. 

(1994 models unavailable 
[ог test) 


Dodge delivered superior 

diesel fuel economy vs. 

93 Ford & Chevy models 

in actual in-use tests." 

(1994 models unavailable 
[ог test) 


READ 


FORD 
4.9L 1-6 EFI 
150 hp/260 Ib ft torque 


5.0L V-8 EFI 
205 hp/275 lb ft torque 


. &8L V-8 EFI 
г 210 hp/325 Ib ft torque 
. 7 5L V-8 EFI 
_ 245 hp/395 Ib ft torque 


7.5L V-8 


190 hp/395 Ib ft torque 


F-150 4x2 

5.0L V-8 Auto (Loaded) 
0-60 12.5 sec 

1/4 mi 19.1 sec 

Loaded & w/trailer 
0-55 23.6 sec 

1/4 mi 25.4 sec 


F-250 4x2 | 
5.8L V-8 Auto (Loaded) 
0-60 13.3 sec 

1/4 mi 19.7 sec 

Loaded & w/trailer 

(0-55 21.6 sec 

1/4 mi 24.9 sec 


F-250 4x2 
7.3L Diesel Auto 
12.2 MPG 


POWER AND PERFORMANCE 


CHEVY 


4.3L V-6 EFI 
165 hp/235 Ib ft torque 


5.0L V-8 EFI 
175 hp/265 Ib ft torque 


5.7L V-8 EFI 
200 hp/310 Ib ft torque 


7.4L V-8 EFI 
230 hp/385 Ib ft torque 


6.5L V-8 
190 hp/385 Ib ft torque 


C-1500 4x2 

5.0L V-8 Auto (Loaded) 
0-60 13.2 sec 

1/4 mi 19.6 sec 

Loaded & w/trailer 
0-55 23.8 sec 

1/4 mi 25.5 sec 


C-2500 4x2 

5.7L V-8 Auto (Loaded) 
0-60 14.0 sec 

1/4 mı 19.8 sec 

Loaded & w/trailer 
0-55 22.4 sec 

1/4 mi 24 7 sec 

C-2500 4x2 

6.5L Diesel Auto 

12.0 MPG 


DURABILITY AND RELIABILITY 


FORD _ CHEVY 


Dodge offers a rear step 64 lb step bumper 65 lb step bumper 
bumper that's lighter, | Vox 
without sacrificing 


strength. 


Step bumper max 


500 1bs/5,000 Ibs 200 1bs/2,000 165 

tongue/trailer weight. | 
| 

3/36 Bumper-to-Bumper 5/56 Bumper-to-Bumper 
| 

6/100 Corrosion 6/100 Corrosion 

Perforation | Perforation 


Dodge gives you the 
only choice of warran- 
ties, our Owner's Choice 
Protection Plan, with 
the longest powertrain 
protection? 

3/36 Diesel Е 


Longest diesel engine 


5/100 Diesel Engine 


warranty.® 


Data based on information available at time of printing, including some '93 competitive data. See dealer for latest information. 


'Manual transmission. @All runs were done with equal GV Ws/GCVWs, which resulted in the Dodge having lighter loads in some instances. Trucks 
equipped with limited slip differentials & comparable axle ratios. '94 competitive specs vary. ?Tests conducted by SCORE International and 
consisted of 1,234 miles of driving over varied real-life terrain and driving conditions, in various load conditions including with equalized total 
GVWs/GCVWs. Trucks equipped with limited slip differentials & comparable axle ratios. Results valid only vs. '93 Ford & Chevy models. No EPA 
est. MPG for Dodge tested (over 8500 GVW). Your mileage may vary. “Always wear your seat belt for a fully effective airbag. SCORE 
International average interior sound level tests over highway @ 55 MPH and over rough road @ 55 MPH. '94 competitive models differ. See 
Dodge's limited warranties, restrictions & details at dealer. Normal maintenance, adjustments & wear items excluded. Warranty provisions vary by 
manufacturer. 


For still more information, call 1-800-4-A-DODGE. Paper contains ten percent recycled material. Ө 


DODGE RAM QW) THE NEw DODGE 


A DIVISION OF THE CHRYSLER CORPOR ATION 


“DODGE RAM HAS CREATED A 
NEW STANDARD Bv 
WHICH FULL-SIZE PICKUPS 


WILL BE JUDGED.’ 
-Motor Trend 


The editors of Motor Trend have 


called our new Dodge Ram 


Trucks have always 
been workhorses. 


"sa force with which Now they're 


to be reckoned also a 


With its strongest- convenient 
in-class Magnum place to 
powertrain lineup conduct 
and high level business. 
of safety, Choose Ram's 
we couldn't fold down center 
agree more. 


The fact 


is, Ram has 


| console, and you 
have room for a lap top computer 
and cellular phone. Behind the seats, 


one safety wru — theres plenty of room for the 

feature no full-size pickup ever ro TF Convenience of available inter- 
` . WITHOUT BRAAES | . We 

had before. A standard driver ANTI-LOCK changeable bins, a divided tray 


BRAKES | ' 
and cargo netting. 


We've provided Ram with an 


extra measure of protection, too — 


airbag. And Ram is the only 
full-size pickup to offer the 
security of anti-lock brakes at all 
four wheels. 
Take the 


new Ram for a 


by using more exterior galvanized 

steel than any other full-size pickup 
on the road, and making substantial 
spin, and you'll use of anti-chip materials. 
enjoy a smooth, 
comfortable ride. | 


Which is some- 
| thing you may 


Heres one last point to 
consider: Ram also has more 
maximum payload than other full- 
size pickups. Not to mention the 
not expect in a terrific amount of weight it carries with 
full-size pickup. the editors of Motor Trend. 


‘THE RULES HAVE CHANGED. 


DODGE RAM ` 


wW THE NEw DODGE 


^ EH ЫА КӨ ШЕПКЕ А КЕ CIE) BA FY 


OMPUTERS ÉI SOFTWARE 


COMMUNICATIONS 
LIFE ім THe V.FAsr LANE 


ow fast is fast enough? For mo- 
H dem users, the need for speed 

seems boundless—especially 
with the size of data files continually 
getting larger. But the wait for the 
long-delayed next generation of faster 
modems appears to be over. 

For more than two years now, an 
international committee that sets 
telephone equipment standards has 
debated the details of a new modem 
benchmark known as V.Fast (pro- 
nounced vee-dot-fast). The V.Fast 
standard still has not arrived official- 
ly, but an interim standard for 
V.Fast-class (or V.FC) modems has. 
These new modems pump data over 


phone lines at speeds up to 28,800 


bits per second—fully twice the base 


Motorola’s new Codex modems are among the 
first to transmit data at speeds beyond 14, 400 
bits per second. 


transmission speed of the current 
14,400-bps (or V.32bis) standard. 
These modems still use conventional 
phone lines, and provide high-speed 
fax capabilities too. 

You must have a V.FC-compatible 
modem at both ends of the line to 
achieve top speeds, but V.FC modems 
will work with older modems at slow- 
er speeds. 

А variety of modem makers, includ- 
ing Hayes, U.S. Robotics, and Practi- 
cal Peripherals, have said they intend 
to sell new V.FC modems, or upgrade 
existing ones, very soon. Rockwell, 
the leading supplier of chips for 
modems, began shipping the parts 
needed to make these high-speed 
modems this fall. In the meantime, 
some companies are offering their 
own solutions. Motorola's Codex 
326XFast-SDC modems, for example, 
use a unique encoding scheme that 
the company claims can yield speeds 
as high as 115,200 bps. 

The final V.Fast standard is expect- 
ed in 1994. Maybe.—Jon Pepper 


DIGITAL SOUND 


ComMPRnEssiNG Your VOICE 

dding a recorded voice to elec- 
Д: mail and memos can give 

them more impact than words 
alone. But attaching voice snippets to 
computer documents also eats up 
huge quantities of disk space. Now, 


PDAs 
New SOFTWARE For THE 
SMALLEST APPLE 


handheld Newton MessagePad and its 

functionally identical cousin, the Sharp 
Expert Pad, are all over the map. In fact, 
one program is а map. 

The Fodor Travel Manager contains de- 
tailed city maps so you can locate any- 
thing from a barber to a Bavarian restau- 
rant, within walking distance of your hotel. 
And if you can't figure out how much to 
tip the barber or the waiter, you con turn 
to your pocket mathematician in the form 
of GoFigure, 
from Dubb- 
Click Soft- 
ware. To 
keep track 
of the big- 
ger numbers, 


T* first software programs for Apple's 


tuit in Pocket 
Quicken, which 
is also available 
for the Zoomer 
handheld PC. 


your personal 
digital assistant act as a travel companion (or 
even 0 babysitter), Claris Games for Newton 
features the spelling game Hangman, cryp- 
tograms, and word puzzles. Mystery Capers, 
which is being developed by the Starcore pub- 
lishing group (a newly formed division of Ap- 
ple) has 50 picture-based "whodunits" for 
scene-by-scene investigations. You might even 


IF you'd rather 


NED SHAW 


there's a familiar 
assistant from In- 


Compaq and Microsoft have joined 
with digital voice specialist DSP 
Group to curb audio's appetite. 

The two companies are the first to 
support the new TrueSpeech voice- 
compression system from DSP. True- 
Speech is a software algorithm, or 
repetitive math procedure, used to 
compress and decompress digital au- 
dio segments. Typically, a single 
minute of recorded voice occupies close 
to a megabyte (1,024 kilobytes) of disk 
space. TrueSpeech, with its 16-to-1 
compression ratio, can store the same 
minute of voice in about 60K. Other 
compression schemes in use today 
have a 2-to-1 ratio. 

Microsoft has already incorporated 
TrueSpeech technology into the lat- 
est version (1.1) of its Windows 
Sound System audio add-on kit, 
which lists for $289. Compaq says it 
plans to use TrueSpeech in some of 

- its future computers. 


Customized business 
forms (far left), 
spreadsheets (below), 
and city maps will 
soon be available on 
PCMCIA cards for 
Newton. 
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bring your PDA to the golf course to keep score 
and give you a bird's-eye view of the course. 
(The software helps you customize its generic 
course layouts.) Such a program is now being 
developed by Fingertip Technologies. 

Newton software might even make you a bet- 
ter speaker. Avalon Engineering has introduced 
a program called PresenterPad that turns the 
Newton into a portable teleprompter, scrolling 
through the text of a speech at a preset speed. 

These and other programs being created for 
the Newton models will come on PCMCIA cards 
that slide into the unit, or on disks that can be 
loaded into desktop PCs and then transferred by 
cable to a Newton. Prices will range between 
$60 and $200. About 25 programs for the 
Newton should be available by the end of this 
year.—Marcelle M. Soviero 
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COMPUTERS (S7 SOFTWARE 


FAMILIAR NAMES 
Come KNOCKING AGAIN 


is isn’t the first time computer 

| makers have tried to sell budget- 

| minded consumers a PC, and it 

certainly won't be the last. But with 

big names like AST, Compaq, Digi- 

tal, and IBM all trying to woo the 

mass market with new low-cost PCs, 

the biggest push so far into the home 

and small-office arena may be hap- 
pening now. 

Compaq’s new Presario 425, which 
puts the computer and monitor into 
one unit (similar to the Macintosh 
Classic), may be the most daringly 
different of these new PCs. Geared 
toward buyers who are not comfort- 
able with computers, the Presario 
425 can be assembled in minutes, us- 
es a 486SX microprocessor, and 
comes with a built-in modem and 
telephone answering machine. The 
425 sells for $1,399. More traditional- 
looking desktop and *minitower" Pre- 
sario models are also available. 

The emphasis is on multimedia 
features with AST Research's new 
Advantage Adventure computers. 
The units boast double-speed CD- 


ROM drives, 16-bit stereo sound 
cards, and high-performance video 
adapters, plus software such as Mi- 
crosoft's Encarta encyclopedia. Prices 
start at $1,899. The Advantage line 
also features 486-based desktop, 
minitower, and notebook models 
without multimedia capabilities. 

Digital Equip- 
ment Corp. 
(DEC) has ex- 
panded its low- 
cost LP line with 
a new series of 
DECpc LPv “val- 
ue” models that 
start at $1,049 
(without a moni- 
tor). Five low- 
profile systems 
comprise the LPv 
series, with pro- 
.cessors ranging "m | 
from а 4868X running at 25МН to a 
486DX2 running at 66MHz. Another 
new family of computers, called the 
LPx series, consists of bigger units 
that provide more room for add-on 
circuit boards and disk drives. 

In relative terms, IBM's new Am- 
bra division takes the high road with 
its faster and pricier line of models 
featuring fast 486 and Pentium pro- 
cessors. Still, prices begin at $1,199 


to inifiate more than 1,300 antipiracy actions, 
RE FIRACY including pe ris lawsuits since me Not 
surprisingly, pe country’s biggest 
COPYING THE FLOPPY cities are the biggest culprits, with the City of 
Angels leading the devilish activity. The SPA, 
nlawful software copying costs publishers the industry’s software police, also hos a piracy 
more than S1 billion each year in the Unit hotline (800-388-7478) for anyone who - 
ed State alone, according to the Software’. wants to become a deputy i in the vs aginst 
Publishers Association. That's prompted the SPA : “borrowed” programs. - | 
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for a system using IBM's own 
486SLC-2 processor running at 
25MHz. IBM, which still sells low- 
cost PS/1 and PS/ValuePoint ma- 
chines under its own name, is also ex- 
pected to introduce an updated line of 
these IBM-labeled computers before 
the end of the year.—S. K. 


SOFTWARE WE NEVER 


AsKED FoR 


nd the winners are... weird. But 
that was predictable, since the 
contest in question was the San 
Diego Computer Fair's Weird Software 
Competition, which we first brought to 
your attention in July. Just how eccen- 
tric the winners proved to be could not 
have been predicted, however. 

The grand prize for graphics-based . 
programs went to Flying Toilets, a 
screen-saver utility that launches 
winged commodes across your display 
when your PC is idle. The grand prize 
for text-based programs was awarded 
to Mirror Image, which, for no appar- 
ent reason, yields a mirror image of 
whatever you type on the screen. The 
authors each received a $250 prize for 
their works of digital dementia. 

Among the runners-up were Teeth, 
an arcade-style dental game; Debt, an 
on-screen meter that keeps a running 
tab of the U.S. national debt; and 
Sniff, a program that allegedly smells 
your breath and reacts accordingly. 
San Diego Computer Fair officials say 
the contest will be held next year as 
well. Only the bizarre need apply. 


THE INFORMATION 
HiGHWAY 


INTERNET COMES 
To CABLE TV 


he sprawling Internet network has 
T touted as the precursor to an 

electronic superhighway, providing 
a means of accessing vast amounts of 
information and a global electronic 
mail system. To date, however, this 
mother of all networks has been used 
principally by university researchers, 
government agencies, and large com- 
panies. But it may soon be coming into 
your living room. 

Continental Cablevision, the third 
largest cable-TV company in the Unit- 
ed States, plans to deliver Internet to 
you through the cable outlet in your 
home. Using a special modem plugged 
into your cable outlet, you'll be able to 
dial directly into Internet. In addition 
to letting you access resources such as 
the Library of Congress card catalog 
and the National Weather Service's 
satellite images—and more than 
10,000 other data banks—cable TV 
links promise broadcast-quality video 
and CD-quality audio. And information 
could be delivered at rates as high as 
10 million bits a second, compared to 
about 14,000 for today's best modems. 

Internet isn't the only computer net- 
work that's likely to appear on your TV 
screen. Prodigy, the nation's largest on- 
line service, recently announced that it 
is attempting to get cable TV compa- 
nies to carry its mix of e-mail, informa- 
tion, education, and entertainment op- 
tions. Other services, including 
CompuServe and America Online, say 
they may do the same. 

The chief drawback to Continental's 
plan may be cost. Some Internet ser- 
vices are available on a pay-for-usage 
basis, and the resulting charges could 
make your cable bill soar as high as 
$100 a month. But there are less costly 
ways to tap into Internet—many e- 
mail systems send messages through 
the network—and there may soon be 
ways to explore it for free. 

One of the first free, public entrance 
ramps to Internet opened this fall in 
Morris County, New Jersey. Created 
by Bell Communications Research, 
MoreNet (Morris Research and Educa- 
tion Network) is a group of computer 
terminals placed in public and academ- 
ic libraries, enabling anyone to access 
the Internet system. Although 
MoreNet users cannot access Internet's 
e-mail and commercial services, most 
of its academic, government, and na- 
tional data banks will be available. 
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For a catalog of uncommon gifts from the Lynchburg Hardware and General Store, drop us a line. 


FOLKS IN Lynchburg, ‘Tennessee, hold simple, 


time-honored traditions dear. 


We like getting together to prepare for the 
holidays. And taking the time to do things 
right. (Mr. Jack Daniel felt that way about 
his Tennessee Whiskey, just as all 
of us who make it today still do.) 
We hope your holidays are spent 
in an enjoyable manner. And that, 
as family and friends gather, a sip 
of Jack Daniel’s might be part 


of your tradition. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 
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BOTTLED 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) + Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


OBVIOUSLY, WE KNOW 


PULSAR | 


QUARTI 


WE REALLY DIDNT INTEND TO MAKE SO MANY DIFFERENT WATCHES. IT JUST ТООК US A WHILE TO FIGURE 


© Disney 


Available at all BEST CATALOG 


AT MAKES PEOPLE TICK. 


PUR 
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9) QUARTZ 


OUT THE ONE YOU HAD IN MIND. 371 INDIVIDUAL WATCHES FROM $50 TO $300. PU! SAR 


SHOWROOMS AND JEWELRY STORES. 
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ing for directions? 


Have you ever showed up for a meeting in your bare feet? = 


country without s 


crossed the 


The Sixth Annual 
Popular science 


ast gt What: 


The sixth annual Best of 
What's New honors 1993's 
most significant develop- 
ments in science and technol- 
ogy. These advances promise 
a future of cleaner air, treat- 
ment for diseases, greater 
knowledge of the plants and 
animals on our planet, and a 
Buck Rogers-style rocket to 
explore the universe beyond. 

We also honor the prod- 
ucts that will make our lives 
more productive, enjoyable, 
and comfortable at home, in 
the office, and when traveling 
between the two. Included 
are a modular laptop com- 
puter, an air filter that re- 
minds you when it needs 
cleaning, and a VCR remote 
control that obeys spoken 
commands. 

As in previous years, the 
editors of POPULAR SCIENCE 
have selected a Grand 
Winner in each of ten 
categories.—The Editors 
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Scientists are constantly discovering new species 
of plants and insects, but a new mammal doesn't 
come along every day. Until this year, in fact, no one had identified a new 
species of large land mammal in decades. Now, using skins and bones pre- 
served by hunters, researchers have authenticated Pseudoryxnghetinhen- 
sis, an animal living in the forests of Vietnam that belongs to the family of 


bovids, which includes cows and goats. 
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destroying haz- EE WSS 

ardous PCBs in the soil. In the Base Catalyzed De- 
struction Process, researchers add the common 
antacid to crushed contaminated soil, then heat the 
mixture to 350°C їп a special reactor. This destroys 
more PCBs than the conventional incineration treat- 


ment, and costs only one-fourth as much. The pro- 


Eve | A revolution in athletic training, the Ripp Re- 
| \ | sistance [raining Vest enables you to wear 
This is one use ; эое М. weights—up to 20 pounds worth—while 
for baking soda Ё | MN APPLIED you exercise. Тһе weights make you 
even Heloise гани SOR MS d E work harder against the force of grav- 
didn't think up: | \ "ONT ! 3 : ity, thus increasing your stamina 


and cardiovascular fitness. You can 
adjust the heft of the vest incre- 
mentally, because the weights 
come in one-pound units that in- 
sert into Velcro-sealed pockets. 
Made of soft, nonabsorbent 


foam, the vest costs $90 and comes with 


| cess was developed by the EPA with Navy support; four weights. Additional weights cost $16 per 
Я E. researchers at Battelle built the system and have four-pack. 

: T completed testing at a Navy site on Guam. 

G A 

org | If some day every computer is able to talk to ev- 

38 ^ ery other computer in a common language—and 

! without wires—it will be thanks to technologies of 


the sort under development at General 
Magic, a spin-off of Apple Computer. 


Telescript, a communications language, 
is the basis of future software that will 
convey "intelligent" messages between 
portable PCs, through central electron- 
ic-mail networks and eventually radio- 


б ^ 
E -— 


based networks. Telescript is incor- 
porated in Magic Cap, an innovative 
and intuitive command system in 
which messages are sent or 

databases are searched by clicking on icons. 
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No earpiece speaker/microphone combination we know of 

approximates the sound quality of 一 or has as many appli- Yes, they're pricey ($5,000, with the wheels and sensor equip- 
cations as—Jabra's tiny Ear Phones. Tucked into your ear, ment) and very exclusive (standard only on the Callaway 

they are sensitive enough to pick up the sound of your Corvette), but Bridgestone's Run-Flat tires are the first in what 

voice with hardly any background noise. Ear Phones plug may be a new wave in tire performance. Blowout at 60 mph? 

into Oki-1150 cellular phones, regular wireline phones, or Puncture in the pouring rain? No problem. Special sidewall 

even Macintosh computers. They cost from $99 to $199. supports and an exclusive rubber compound keep the tire rigid P 


enough to drive for up to 50 miles at 50 mph. A similar system 
offered by Goodyear should be on the market next year. 


Cadillac redefines its full-size sedan with the Concours, a 

stylish, powerful, and crisp-handling car roomy enough to fit 
six passengers comfortably in an elegant 
and luxurious package. The 270-hp V8 


Northstar engine is standard; other iehi lent тыт dr 


features include traction control， — 
ABS, and an air-bag system that pro- 
vides protection for all three front-seat 


passengers. All for $36,590. 
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— Whistle-Air air filters for 
home heating and air- 

| conditioning Systems 
A Lens For All Reasons arith кон cun 
when they need clean- 
Photographers have long dreamed of one ing. The electrostatic fil- 


all-purpose SLR zoom lens that covers ev- ters are available in 16 
erything from wide-angle to telephoto standard sizes, and the company has announced a version that ad- 
shots—and is compact, lightweight, and justs from 14 by 20 inches to 20 by 25 inches. Designed by Newtron 
reasonably priced. Enter Tamron's AF28- Products, the filters cost about $35. 
200mm f/3.8-5.6 zoom. Despite the remark- 
able 7.1X zoom ratio, the lens is only 3.2 
inches long and weighs just 15.2 ounces, a 


M on = 
t 


feat made possible by the use of aspherical lens 


technology. The price is a modest $489. 
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The heritage of Ford's Mustang, the original pony car, is enhanced by this modern- 


ized update, while the rough edges are smoothed off, Equipped with either a 3.8- 
liter, 140-hp V6 or a 5-liter, 215-hp V8 engine, the 1994 Mustang is an American clas- 


sic benefiting from a new interpretation of modern design philosophy. 
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British inventor and former 


hairdresser Maurice Ward has 
stumbled onto an astounding 
new type of plastic, so tough it 
can withstand temperatures 
well above 1,000" C—and pos- 
sibly even a nuclear blast. 
British government officials 
have completed extensive test- 
ing and believe that the mate- 
rial, called Starlite, will likely 
have applications in the de- 
fense and commercial-aircraft 
industries. Ward is not disclos- 
ing his secret recipe, however. 
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Sass nd Electronics 
Super Chip 
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Powered by more than three mil- 
lion tiny transistors, Intel's Pen- 
tium microprocessor is one of 

the fastest and most intricate 
chips ever etched onto a wafer 
of silicon. It's also one of the 
most compatible, enabling 
your personal computer to 
run the thousands of pro- 
grams written for the MS- 
DOS, Windows, and OS/2 op- 
erating systems. А successor to the 
company's 486 chips, the Pentium has 
already spawned dozens of next-gen- 
eration desktop PCs. 


The experimental Flame Quality Indicator could save 
energy—and winter heating dollars—for the 11 million Ameri- 
can homeowners who use oil heat. How? It identifies a poorly 
running system weeks or months before you would find out 
with today's systems. Developed at Brookhaven National Labo- 
ratory, the monitor uses a cadmium sulfide photoconductor to 
determine when the brightness of the burner's flame moves out 
of a preset range; then it alerts the homeowner. The system is 


now in field testing. 
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fi Sony's CDP-CX100 compact-disc changer is the answer 
有 жыл to a CD collector's prayers. It's the first affordable, all-in- 
MUI DIU Tl H АШ FUNDI one compact-disc player for the home to store as many 
as 100 discs—for you to play in any order. When you slip 
| The Intelligen cogenerator represents a significant step each disc into its numbered slot, you program identifying 
forward in producing heat and power at home. Devel- information such as the title or music category; this infor- 
oped by Intelligen Energy Systems, it uses excess heat mation is displayed on the unit's dot-matrix, fluorescent 
from an oil-fired diesel engine to warm water for circu- screen during playback. Both the unit and the remote 
lated-water or forced-air heating; at the same time, it control feature a shuttle button that simplifies navigating 
turns a five-kilowatt generator. In summer, the unit can through the CD library. Price: $1,200: dy 
` heat hot water. Field testing was completed recently; p | 
production could begin this winter. f 
Fast, powerful, and civilized are qualities rarely found in | 
a single car. But the new Toyota Supra merges a power- | g 
ful, 320-hp twin-turbo engine with a supple suspension F 
and a roomy (by sports car standards), elegant interior. i Ü 
The Supra redefines high-performance grand touring at d H 
about $42,500. da 
NS 
| 
The Ricoh Shotmaster Zoom 105 Plus, equipped with the RC-5 remote control, i 
is the first camera capable of imprinting any 20-digit message consisting of 
numbers, letters, and symbols on the photograph. The multimode RC-5 unit Inspired by the intricate 
adds controls for picture-taking 15 different ways, including continuous shoot- geometrical drawings of 
ing, multiple exposure, and at one- or ten- M.C. Escher, a New York 
minute intervals. The camera, University chemist has 
which zooms from 38mm to coaxed DNA into shapes it has 
105mm, costs $450; the option- never formed before, including a cube and an oc- 


tahedron. Why? To create three-dimensional DNA 
lattices that could someday serve as the frame- 
work for incredibly tiny computer memory de- ON 
vices. Such devices might store the equivalent of СЛЕР; 
30 million books in a space no larger than a d 
diamond ring's stone. 
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EE [ne Drying бате 
Of course, it cools. But Nautica's air-condition- 
ing unit routes conditioned air through a series 
of channels in an air-to-air heat exchanger—an 
elegant innovation that dehumidifies air with 
absolutely no energy penalty. Drier air feels 
more comfortable than humid air, so users are 
satisfied with slightly warmer temperatures, a 
situation that saves energy and money. Indus- 


trial-size units are available now; portable units 
Eus “> Тог homes are about two years away. 


Thinking Big 


E^ 


Chrysler's new Dodge/Plymouth Neon is a car engineered from the 


The XP Peritympanic from Philips Hearing Instruments is the first hearing aid that 
can be worn so deep within the auditory canal as to make it nearly invisible (shown 
in foreground actual size). And because the tiny, custom-made device sits close to 
the ear drum, the volume can be fixed at a lower setting, reducing or even eliminat- 
ing feedback. No surgery is required; the soft-sided device is removed nightly with a 
small, transparent tether. Price: $1,500 to $2,000. 


Stealth Goes 
To Sea 


The Navy is turning 
heads in San Fran- 
cisco Bay with its 
newly out-of-the- 
black research ship, 
the Sea Shadow. 
Employing the same type of technology used in the F-117A stealth attack plane, the 
160-foot craft will help experts make future Navy vessels harder to detect with radar, 
sonar, and infrared sensors. Evading radar-guided antiship missiles such as the dead- 
ly Exocet is one urgent goal of the experiment. Looking seriously weird may be an 
unintended result. | 


Multimedia Magic 


Multimedia reaches new 
heights with Apple's 
Macintosh Centris 
660AV and Au- 

dioVision 14 cian 
Display moni- 
tor. With the 
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ground up to disprove the notion that a good compact can't be built in 
the United States. Advanced manufacturing techniques and efficiencies 
help keep the price down (estimated base price is $9,500). The result is 
a vehicle with just a 104-inch wheelbase but big-car features, including 
dual air bags, a 133-hp engine, and a roomy back seat and trunk. 
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$3,530 duo, you can view full-motion, broadcast-quality 
video and listen to CD-quality sound. Equipped with a 
CD-ROM, new software, and digital signal processors, it 
sends and receives faxes, data, and voice calls almost 
transparently to the user. And its PlainTalk voice-recog- 
nition technology and built-in microphone let you give 
voice commands to your computer. 


DH He DH dT ! 


The VCR Voice Programmer and universal remote is the first 


handheld controller that enables you (and as many as three other family | | A 


members) to operate your VCR using simple, spoken commands. The liquid-crystal 


display prompts you for voice training and setup, which takes about 20 minutes; Voice Pow- 


ered Technology provides toll-free support if you get stuck. Philips also distributes the $150 


device under the Magnavox name. 


Something is 


magical about 
making a three-di- 
mensional picture 
come alive on а | 
two-dimensional surface. That's just what the 3D Magic 
does. This first single-use 3D camera employs three lenses 
to create slightly overlapping images. The images merge 
when viewed and yield a realistic 3D effect. Sixteen prints 
are returned to the user when the $15 camera is sent to an 
Image Technology lab for development. 


For every pound of cheese made in the United States, 
cheese factories produce about nine pounds of a watery 


' waste called whey. To avoid dumping the stuff into 

' waste-treatment systems, researchers at Cornell Univer- 
. sity developed a patent-pending process for whipping 

' whey into useful products such as edible shaving cream 


and biodegradable aerated packing beads. To come: 
drinking cups, hand cleaners, and skin cream products 
made from whey. 
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ts Miller time 


Mazda's latest venture into al- 
ternative engines resurrects an 
obscure design from the 1940s 
and makes it work in a passen- 
ger car—an automotive first. 
Smooth, quiet, and very clean- 
running, the Miller Cycle en- 
gine displays a flat torque 
curve over its entire rpm 
range. It briefly delays the clos- 
ing of the intake valve during 
the compression stroke, reduc- 
ing compression but allowing 
the piston to travel the full 
length of its stroke after the in- 
stant of combustion. A com- 
pressor helps generate the 
power and torque of a much 


larger engine. This engine is 
expected to make its debut in 
Mazda's 1995 Millenia luxury 
midsize sedan. 
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N Panasonic's Check Print- 


N ing Accountant is the A New Point [| View 


ў > first handheld unit that 
Db gives your checkbook an Sharp has pioneered an entirely new concept in 
Жз electronic memory. The $350 device camcorders. Its VL-HL100U Hi-8mm Viewcam 
stores transactions you input on its miniature substitutes a four-inch color liquid-crystal-display 
keyboard, computes your balance, and prints a standard screen for the conventional eyepiece-viewfinder. 
check inserted in the undercarriage. The unit categorizes payments The screen swivels so you can record from un- 
and assigns tax codes. It also prints a transactions report on an adding-ma- usual angles—by holding the device above a 
chine paper roll or shows information on its liquid-crystal display. crowd of people, for example—or film yourself by 


flipping the screen. 180 degrees. The LCD doubles 
as a viewing screen during playback or when you 
use the Viewcam as a portable VCR. Price: $2,199. 
Less-endowed models cost less than $1,000. 
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Under high temperatures, obsidian glass 
expands to 20 times its original volume, 
creating an insulation material that with- 


| stands temperatures approaching 
1 : Putting 275 hp of raw V8 power 2,000°F and that has an R-value of 4 per 
4 ., into the hands of Americans for inch. Pyrofoam, made of such | 
3 4| about $18,000 definitely makes glass, can be used as = 
the Formula Firebird/Camaro building insulation. 
£28 twins stand out—and with engine notes that could outbellow Conan. Unfortunately, It is also being 
barbaric road handling and a tendency for engine overheating at low speeds come with the considered for use 
| package. But when you're only halfway through the gearbox and you're already at highway in high-tempera- 
Ў cruising speed—in a car that looks this good—who cares? ture gas filters; 
à as an asbestos 


{ гер!асетепї 
P for gasket- 
B ing and 
shielding; 
LX When IBM PS/2 E computers reach the end of as an addi- 
3 8 their useful lives, they'll be a lot easier to recycle tive for 
: Жа than other PCs: With no metal fasteners, they heat-resis- 
readily snap apart. The PC contains 25 percent re- tant plastics; and 
cycled plastics, and each type of plastic is labeled as insulation on the Space Station. 


for recycling identification. As if that weren't 
"green" enough, the PS/2 E meets the EPA's En- 
ergy Star guidelines, automatically dropping into 
a low-power "sleep" mode when not in use. 
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Dreaming of a sports-utility vehicle with the spirit of 
a sports car? Land Rover's V8-powered Defender 90 
is just that. This full-time four-wheeler has enough 
highway zip and boulevard pizzazz for weekend 
cruising, while its short, stocky wheelbase and no- 
nonsense suspension make it tough enough for the 
most challenging outback. But blending the classic 
heritage of its built-for-the-bush forebears with the 
panache of latter-day Range Rovers doesn't come 
cheap: The Defender costs more than $28,000, be- 
fore you even add a roof. 
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Gyroplanes, һе- 
licoptor-like air- 
craft with wind- 


powered rotors, 
actually predate 
helicoptors. But gyroplanes became obsolete in the 1940s because 
they couldn't hover or move into tight spots. Now. Groen Brothers 
Aviation has crafted a gyroplane with a patented variable-pitch ro- 
tor system that allows the craft to approximate the performance of 
a helicopter more closely. Training, maintenance, and operating 
costs are much lower than for helicopters, and these aircraft are 
also faster and safer. 
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А new manufacturing tech- 
nology enables Nike to cre- 
ate a sneaker with a heel that is 
mostly air, rather than foam. Air is superior 


to foam: The air cushions last 
longer, are lighter, and ab- 

sorb more shock. This 

newest Air Max shoe uses 35 
percent more air for cushioning 
than previous models; eventually, the company hopes to design shoes Я 
with transparent soles made almost entirely о? air. Retail price: $130. 


Canon's NoteJet 486 is the first notebook computer 
to incorporate a printer. А scaled-down version of 
Canon's BubbleJet, the printer has components 
small enough to reside under the keyboard. The 
7.7-pound computer prints two near-laser-quality 
pages per minute at 360 dots per inch. One 
charge of its nickel-cadmium battery 
allows four hours of continuous 
use. Price: less than $2,500. 
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Imagine being able to 
instantly move a four-ton elephant 
thousands of miles 
through a copper wire. 


It would be a fairly amazing feat. A materials, and from blueprints to buildings, if 
huge pachyderm sent thousands of miles you can see it, you can send it. 


And it's as easy to use as any ordi- 


over an ordinary phone line. And in nal 
the time it takes to read this ad. nary phone. Once your image 
It’s possible. With the new is captured from a cam- 
Picasso™ Still-Image Phone corder, electronic camera or 
from АТ&Т. 


document camera, you simply 


By capturing and sending still ~ » press а button, and in seconds the image 


images, the Pícasso Still-Image Phone allows appears in full color on the phone at the other 
you to transmit broadcast-quality pictures over end. Suddenly your teleconference is upgraded to 
ordinary analog phone lines. an image conference. 


From advertising layouts to educational Furthermore, unlike some other still- 


image communication 


equipment, the Picasso 


Phone has simultaneous 


The first step is to capture 
an image of your subject. 


voice and image capa- 
ility. So you can present visuals without 


nterruptions. And since it uses conventional 


(actual picture) 


phone lines, you pay 


Once the image is inside the phone 
you can send it to another. 


only for a normal 
hone call and send the pictures for free. 


With a Picasso Still-Image Phone, you get 


he immediacy of a phoneseall with the color 


icdsso 


| STILL-IMAGE PHONE 


and clarity of a television picture. 


Which means no more vague conver- 


sations full of words like “imagine” No more 


guessing what something looks like from 


a rough black-and-white fax. And no more 


wasting time and money sending unnec- 


(actual picture) 


overnight 


essary 


packages. — à 
In seconds, the image is received 
on the monitor of whomever you 

call. Whether they're across town or 

thousands of miles away. 


PRIV £661 @ 


If the Picasso Still-Image Phone sounds goo 


aa а 


to you, call 1 800 225-3000 and we'll arrange a 


demonstration. After all, seeing is believing. 
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A laptop computer is what you make It 一 at 
least with NEC's UltraLite Versa, the most 


An innovative 
design lightens the age-old cast-iron camshaft, makes it simpler to manufacture, and 
allows materials of varying degrees of hardness to be combined in a single unit, so 
designers can choose the optimum material for each part of the mechanism. Intro- 
duced on GM's new 3100 V6 3.1-liter engine, the camshaft is assembled from sepa- 
rate lobes fixed to a tube, which is expanded by a steel ball driven through its center. 


BMW likes to do things right. Its first V8 
engine since 1965 is a masterful 
blend of automotive 


customizable laptop to date. The hard disk is innovations—single-cast piston 
removable for safekeeping or upgrading, and 
the floppy drive slides out so you can slip in a 


second battery for traveling. You can remove 


rods that require no crankshaft 
sleeve, a thermoplastic intake 
manifold, and nickel plating that 
the liquid-crystal-display screen and turn it eliminates steel cylinder sleeves, 
to name a few. The four-liter pow- 
erplant (standard on the 540i, 740i, 
and 7401) produces 282 hp at 
5,800 rpm and 295 Ib.-ft. of torque 


around to face an audience for presentations; 
you can also trade a black-and-white display 
for a color LCD or even a screen that accepts 
pen input. Prices for Versa models range 
from about $2,500 to more than $5,000. 

ers the 5301. 


A sonic marvel disguised as a clock-radio, the Bose Wave Radio generates powerful bass 

frequencies never before heard from a conventional tabletop unit. So-called waveguide 

technology couples a high-performance loudspeaker with a sinuous 34-inch-long acous- 

tic chamber for faithful bass response. Still don't believe it? Connect this $349 AM/FM to 
your CD player and let your ears be the judge. 
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at 4,500 rpm. A three-liter version pow- 


Lean And blean | 


Two-cycle engines pack a big 

punch in a small package. That 
makes them the choice for chain 
saws, trimmers, and similar 

tools. But they burn a mixture of oil 
and gasoline, creating plumes of 
polluting smoke. By shrinking 

a cleaner-burning four-cycle 

engine into an unprecedented eight- 


pound unit, Ryobi became the first 


company to meet stringent upcom- 


ing California air-pollution regula- 
tions for outdoor power tools. 
The Pro4Mor engine's first ap- 
plication is on a new line of 


grass and weed trimmers. 
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Casio's TV-and-VCR remote- se 
Following the control unit is the smallest ks 
design cues of — ever—in fact, it fits on your wrist. coe 
the much larger Mercedes-Benz S-Class sedans, the new C-Class models Touch a button to select the TV or MUN 
offer luxury performance and comfort in a compact size. Roomier than the VCR mode, then use the diminutive 
discontinued 190 models, the C220 and C280 are powered by 2.2-liter 4-cylin- infrared link to turn the television on 
der and 2.8-liter in-line 6-cylinder engines. And in a first for Mercedes, the and off, or command the VCR's fast TOU We اش‎ 
C-Class cars even feature cupholders. Prices range from $29,900 to $34,900. forward, rewind, play, stop, and channel-selection fea- 
tures. In addition, the $90 CMD-10B Wrist Controller works 
with a cable box. 
АПБЕ / ut 
Ê  Paleontologists working in Ar- P 
2 gentina recently unearthed the old- ` 
est dinosaur fossil ever found. The find also may have pinpointed the ancestor of theropods, ; 
the predatory dinosaurs that include such beasts as Velociraptor, Deinonychus, and Tyran- J i hd 
nosaurus rex. Eoraptor lunensis, meaning "dawn stealer," was described this year by Uni- = 
versity of Chicago paleontologist Paul Sereno: The 40-inch-long beast was a 25-pound, 
upright, opportunistic carnivore that lived 225 million years ago. 


STEVE KARP 


Two successful experiments this year demonstrated that 
tethers—long cords or wires about as thick as kite 
strings—have a bright future in space. In the experiment 


shown above, researchers used a tether to unreel a pay- 
load bound for Earth from an unmanned rocket. А second 
experiment in June proved that a tether could be usedto = 
generate electricity or to dissipate electrical charges that IS 
might build up on a space station or satellite. 


Sports Alert sporting-equipment 
security products are the first to 
combine retractable cable locks 
with electronic motion sensors. 
The devices emit a piercing 107- 
decibel alarm when they detect 
motion or tampering. А four-sec- 
ond delay limits the number of 
annoying false alarms. Developed 
by Brio Corp., the eight models—for motorcycles, bicycles, 
skis, golf bags, and other portable sports equipment— 
range from $30 for a one-pound bicycle alarm to $80 for 

a 3.7-pound motorcycle model (shown). 
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| : NEW CFC-FREE FOAM 
nects to a TV, may рау ореп "Ap 
up a whole new world of interac- 
tive media in your home. 


When you need a high-resolu- 
tion color image immediately, 
but a colleague in a remote lo- 
cation has it, who do you call? 
Each other, if both parties are 
equipped with AT&T's Picasso 
Still-Image Phone. It's not the 
only such phone on the market, 
but at $3,295, it's thousands less 
than any other. The phone 
stores 32 images, entered using 
your own video cameras and 
monitors. Using compression technology, Picasso takes from five to 40 
seconds to deliver a TV-quality image over a standard phone line. 


* 
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NIST-7, the latest in a series of atomic clocks built by the National Institute 
of Standards and Technology, is so accurate that it is expected to lose or 
gain no more than one second in three million years. The new clock keeps 
time by counting the natural vibrations of cesium atoms, which are guid- 
ed down a long tube by lasers. The world time standard is calculated by 
averaging data from NIST-7 and other nations' atomic clocks. 


Imagine lifelike animation in video games; video images you can manipulate at whim; 


educational software so realistic the material is almost tangible. That's what 
3DO technology promises for the next generation of CD-ROM-based play- 
ers. The 3DO technology uses two proprietary animation processors that 
compute 50 times faster than conventional PCs. But high performance is 
just the beginning. Panasonic's FZ-1 Real 3DO In- 
teractive Multiplayer, a $700 unit that con- DEFROST CONTROL 
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The Hewlett-Packard OmniBook 300 is the 
first Windows-dedicated, battery-powered 
computer complete with Microsoft Word, 
Excel, and LapLink all running out of read- 
only memory—so you don't have to wait for 
applications to load from the hard disk. Oth- 
er innovative features include a pop-up 
mouse, one-key access to all built-in appli- 
cations, an infrared port, and an option to 
substitute AA batteries for the rechargeable 
pack. Prices range from $1,520 to $2,380, 
depending on storage capabilities. 


EXTRA INSULATION IN DOORS 


Its Cool То Be Green 


Whirlpool has crafted a refrigerator about 29 per- 
cent more energy efficient than government stan- 
dards require and free of ozone-harming chloroflu- 
orocarbons. The super-fridge—endowed with a 
fuzzy-logic computer that defrosts the freezer only 
when necessary and, in the future, extra-insulating 
vacuum panels—should save a typical consumer at 
least $350 in electric bills over its life. The fridge 


The new Lexus GS 300 is more compact, sporty, and distinctive than the Lexus LS 
400. At $39,900, it's also $10,000 less costly. Top-of-the-line features include trac- 
tion control, ABS, a 24-valve in-line six-cylinder engine, and leather seats. That 
combination of luxury and liveliness puts the GS 300 in the same rank as the 
world's finest luxury cars. 


The title for builder of the world's smallest lightbulb 
goes to University of California at Berkeley graduate 
student Kirt R. Williams. Though short-lived (at 
maximum brightness, they burn out in about 
30 seconds), the tungsten microlamps are 
smaller than the width of a human hair. 
Longer-lasting versions hold big promise as fila- 
ments in miniature vacuum tubes for hot or high- 
radiation environments where silicon transistors fail. 


STEVE STANKIEWICZ 


Until recently, instant 
photography was syn- 
onymous with bulky 
cameras. Polaroid's Captiva, at a mere seven 
inches long, fits into a handbag or large pocket. The $139 cam- 
era has a convenient, built-in storage-and-viewing chamber that 
holds up to ten photographs. 


earned Whirlpool a victory in a $30 million contest 


sponsored by a group of utilities; the money will be 


used to offset the extra cost of the new fridges 


when they go on sale this winter. 
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The lightest 2X zoom in 
its class, the slick-as-ice 
35-70mm Olympus Infini- 

ty Stylus Zoom features 
an unusual approach to 
weatherproofing: water repellence. In 

addition to a weatherproof seal, the camera has a lens barrel 
coated with a special finish that repels droplets when the lens re- 
tracts. The uniquely shaped pop-up flash operates in five modes, in- 
cluding “night scene,” which allows a dark background to be prop- 
erly exposed when a foreground subject is illuminated. The 
point-and-shoot camera costs about $325. 


When it comes to being king of the forest, this organism has no 
peer: It is the forest, as well as the world’s largest living thing. A 
106-acre stand of quaking aspen in Utah, it is actually 47,000 con- 
nected stems that originated from the root of a single tree. Three 
times larger in area than the previous record-holder (a huge fungus 
found in southwestern Washington state) and 300 times larger in 
mass, the stand weighs 

more than 13 


million pounds. 


STEVE STANKIEWICZ 
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А detachable, tilting 
keyboard and large, easi- 

ly positioned liquid-crystal 
display make Compaq's | 
Concerto the first laptop/pen-and-tablet style PC that is also a 
good desktop system. All key electronics are built-in behind the 

screen, so you can leave the keyboard home when you're taking 
notes with its untethered pen. Add a 486 microprocessor, a 250- 

megabyte hard disk, and a pair of PCMCIA card slots, and you've 
got a powerful, flexible package. Prices start at about $2,500. 


rep, 


Chevrolet's 5-10 pickup and its twin, the GMC Sonoma, have a ` 
new frame, reengineered suspension, and a revised, 4.3-liter V6 | 
engine—changes that put them solidly in the forefront of compact | 
pickup trucks. Altogether, the pickups’ functional redesign yields a 
superior ride, additional power, and a heightened sense of control _ 
behind the wheel. 


By harnessing the power of your shop vac, Ryobi's flotation/clamping 
table—the first offered for home use—creates a cushion of air that enables you 
to slide huge, heavy work materials into place with ease. Then, when the air 
flow is reversed, it pulls the workpiece tight against the table, eliminating the 
need for clamps. A $100 attachment for the Ryobi BT3000 benchtop table saw, 
it can also be used as a stand-alone device or with other saws. 
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N | Need a copier, printer, scanner, and fax machine? The DOC-It -—— 
NALE. 
| 4000, the most successful multifunction machine yet, gives й ож 
| | E T 
you all four in one unit. Coupled with special software and a EXTT 
TL : М i — Lr Ф, 
gw ' controller board that fits inside your PC, the DOC-It "docu- Lon 
ү”, 3 | | ment processor" uses light-emitting-diode technology to gen- 
erate clear printouts, copies, and faxes on plain paper. You can 
also remove its image scanner and use it as a hand scanner for 
oversize documents. From Okidata, the PostScript- and LaserJet-compatible unit 
eji sells for $3,800. No doubt the DOC-It 4000 will be copied by many others. 
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Zenith TV sets 
equipped with 


elewi StarSight Tele- 
Б! ООР К von Own Bac cast, an inter- 
:00P In Tou 
B: чор Healthy P mmm active elec- 
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tronic 
television 


guide, do much 
more than display program listings. With the on- 


ALZHEIMER'S DISEASE. 


i е мй А 
screen quide, you can tailor the listings to feature م‎ 
particular genres (such as sports or comedies), or A GENE THAT CODES FOR A 
| : j PROTEIN CALLED APOE-4 
use a remote control to jump to the channel or in- | HAS BEEN LINKED ТО 


stantly program your VCR. Listings are automati- 
cally updated through a broadcast signal. 
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Two Honda engines set new horsepower standards for cars sold in 
the United States. The 1994 Acura Integra GS-R's 1.8-liter VTEC mo- 
tor develops 170 hp, or 94 hp per liter. Breathing even harder, the Researchers at Duke 

1994 Civic Del Sol's 1.6-liter VTEC University Medical Center have pinpointed a major genetic risk 
x d powerplant thrashes out 100 factor for the most common forms of Alzheimer's disease, A 
hp per liter. How? Friction which is incurable and afflicts some four million Americans. tas 


* and reciprocating weight | The researchers found that patients they studied had elevated 

are cut to the minimum, and levels of a protein in their brains—and that the patients had one 

the VTEC cylinder head in- or two copies of a gene that codes for the protein. Using this 
creases valve timing and new insight, researchers will search for a way to block the ac- 
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WS lift at rpm rates once tion of this protein through a future drug. 
Wal) seen only in high- ? 
revving motorcycles. E 
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GARY FERSTER 


makes exchanging them with other PCs difficult. 


: E um 

uf AE * Documents created on PCs are rarely plain-vanil- 
NUS latextanymore. They contain fonts, graphics, 
oc | : 

er and other types of special formatting, which 


Adobe's Acrobat software is the most ambitious 
attempt yet at unifying these document formats. 
It converts them into "portable" document files 
that can be viewed and printed whether you use 
a Macintosh or Windows PC. The Exchange ver- 
sion of Acrobat ($195) lets you create, view, and 
print these files, while the Reader edition ($50) 
simply lets you read and print them. 


Designers at BMW 
poured nearly a 
decade of work 
and more than 
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In 1989, an airline pilot landed his 
crippled jet by individually throttling 
two of its three engines—the only 


functioning controls he had left. Now 
researchers at NASA's Ames-Dryden 
Flight Research Facility in Edwards, 


Calif., have captured that piloting skill and ingenuity in a modified F-15 fight- 


er; special engine controls and software enable it to do "throttles-only" 


climbs, turns, and landings. Future airliners will benefit from this progress in 


maintaining control if hydraulic systems fail. 


For the first time, Canon puts its Best 
shot Dial on a point-and-shoot cam- 
era, the Sure Shot 2115 38-115mm 
f/3.6-8.5. An important feature of 
Canon's EOS line of SLR cameras, the 
dial provides seven programmed im- 
age-control modes: full auto, night, 
action, portrait, close-up, silent, and 
spot. Each mode automatically makes | 
the appropriate adjustments, including settings for red-eye reduction, 
film advance, and focusing. Price: $500. 
| 
| 


A Winning Combination 


Pickup trucks are utilitarian designs notably 
resistant to change, but the Dodge Ram 


breaks new ground with its stretched cab, 
functional and dramatic styling, and powerful 

new V10 engine option. By providing com- 

fort, practicality, ride, and load-carrying abili- — 


$100 million into 


$ B the R1100RS, a motorcycle powered by a punchy, advanced engine 
p with the builder's signature "boxer" flat-twin configuration. By hang- 


ing the major components on the engine-transmission unit, BMW cre- 
ated a virtually frameless chassis that is strong and light. A supple, 
nontraditional front suspension couples with an adjustable seat, han- 
dlebars, and windshield to make the cycle "fit" the rider and cling to 
curvy roads. 
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ty, the Ram ts an out- 
standing 
combination of 
engineering, 

style, and sub- 
stance. Price: 
$11,824. 
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E s "Ж" entists have created а 
и ê6 bh a6 physical map of the lat n Пп Th p | | d 4 
human Y, or male, У л a 

sex chromosome, long considered one of the least under- The Personal Communicator 440 is the first computer to wed the Y 
stood chromosomes. Physical maps display the actual power of a desktop model with the convenience of a pen-based | T$ 
structure of DNA in the chromosome (only one other hu- notebook unit. It features flexible wireless data communications | 
man chromosome has been physically mapped). The pro- and, in some models, a cellular telephone and modem. Weighing 
ject, conducted at the Whitehead Institute in Cambridge, 2.2 pounds, this computer includes PCMCIA slots for additional | 
Mass., bodes well for ambitious genetic research that may memory or future software applications. From EO and AT&T, the К 
ultimately provide medicine with treatments for chronic unit starts at $1,999. ee 


diseases like cancer, diabetes, and arthritis. 


Unlike conventional pliers, which are awkward to adjust, Robo-Grip pliers lock and 
unlock smoothly and easily. The secret is a spring-loaded, toothed cam and ribbed slot at 
the joint. Squeeze the handles to grip the workpiece, and the teeth grab 
the ribbing; squeeze again, and the cam teeth disengage, releasing the 
jaws. Developed by Applied Concepts with the Carnegie Mellon Research 
Institute, the pliers cost less than $30. 


WASTE PAPER 


WATER REMOVED 


PRESS CREATES SHAPE TWO HALVES 
MAKE PANEL 


STEVE STANKIEWICZ 


Well-intentioned collection of paper for recycling can go awry 
when there’s no market for the recovered materials. Now a hon- 
eycomb-centered panel from Gridcore Systems closes the loop 
by offering a substitute for wood and plywood. Made of old 
newspapers, magazines, cardboard, junk mail, and even tele- 
phone books, the lightweight and sturdy Gridcore is an efficient 
solution to a recurrent recycling problem. 
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Arguably the most 
Important software 
ever developed for 
alrtrafficcon- 

i trollers, the Mitre 
[Om y Corp.'s Advanced | 
i^. En Route Automation predicts where aircraft will be up to 20 


minutes in advance and identifies planes on collision (or uncom- 
fortably close) courses. It then recommends solutions to con- 
trollers. When installed in control centers, it should make skies 
safer. Developed for the FAA, programs like AERA could eventu- 
ally suggest 80 percent of routine air-traffic control commands. 


QMS's ColorScript Laser 1000 is 
the first desktop color laser print- 
wu f er At $12,500, it's also far less 
! | costly than the other option 
iie uw available—linking a PC to a col- 
or laser copier. ColorScript 
prints eight pages per minute in 
monochrome and two per 
minute in full color with a reso- 
lution of 300 dots per inch. It can 
print PostScript fonts and files 
and supports Hewlett-Packard's 


printer-control language. 
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For the first time, life-saving radar equipment can fit aboard small boats too. 
X t Furunos 1621 micro radar replaces the conventional bulky cathode-ray tube 
: witha slim liquid-crystal display, squeezing everything into a 7.2- by 7.4- by 2.6- 
inch package. The $1,695 system comes with a 15-inch-diameter radome that 
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Every woodworking 
power tool in Black & 
Decker's new Quantum line fea- 
tures a dust-collection 
system—including the BD3200, the 
first circular saw in the United States that cleans up after itself. The 
7 1/4-inch, 12-ampere saw has a shunt in the blade guard that 
channels dust into a canvas bag; a standard-diameter vacuum 


hose can also be connected. The saw costs $95. 


Ford's future shines in the mirrorlike surface of the Synthesis- 

2010, a prototype, virtually all-aluminum, Taurus-size vehicle. 

The car represents the most extensive study to date on the feasi- | 
bility of producing cars made of the lightweight material. | 
Aluminum, in fact, promises to lop off about one-third the 

weight of a comparable-size car, which might well double the fu- 

el efficiency (to nearly 40 mpg) ofa midsize car. Synthesis-2010 

is also noteworthy for its experimental two-stroke engine. 
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Intelligent Metal 


Push this alloy too hard and it just gets tougher: 
Made of zirconium, palladium, and ruthenium, it 
undergoes internal structural changes under stress 
that actually increase its strength, wear resistance, 
and toughness. Researchers for the National 
Institute of Standards and Technology scraped a 
pin along the alloy the equivalent of five million 
times, with little effect. The corrosion-resistant alloy 
could be used for tooth, hip, and knee implants. 


From Analog To Digital 


Coolscan provides the easiest way yet to turn ana- 
log photos into digital information—it's like enter- 
ing the digital world through the front door. The 
unit replaces one of a PC's floppy drives; you sim- 
ply insert 35mm photographic slides and negatives 
into the slot, and the scanner converts them to а 
computer-readable format. Coolscan can also be 
connected externally to a PC or Mac. From Nikon 
Electronic Imaging, this internal system is priced at 
$2,300, while an external system sells for $2,600. 


Next Best Seller? 


Honda took sharp aim at the contemporary family-car buyer's heart with the 
fifth-generation, 1994 Accord. With its sportier exterior and interior styling, im- s 
proved engine power and efficiency, and a range of safety, ride, and handling | 
upgrades, the latest Accord rolls into the competitive midsize category as a re- 

fined and well-balanced contender. It's offered as a coupe, sedan, or wagon. 


More Efficient 
Solar Cell 


Practical solar energy _ 
for mass usage takes | ۴ 
another important i 
step forward with a new thin- 
film cell developed at the National 
Renewable Energy Laboratory. The cell, made of 2 
an alloy of copper indium diselenide with gallium, is 15.5 percent efficient—the : T ' 
9 
i 


first thin-film solar cell to break the 15 percent barrier. Thin-film cells, while less 
efficient than conventional silicon solar devices, could be far less expensive to 
manufacture. Their potential: generating cost-effective electricity on a large scale. ` 


Suspenseful Mountain Bike 


Waterford Precision Cycles QDS (Quicksilver Dual Suspension) mountain bike 
is the most innovative entry among the new breed of bicycles with high-tech 
suspension systems. In addition to a telescoping front fork, the 27-pound QDS 
boasts a forward-mounted, steel-coil-spring, oil-dampened rear shock absorber 
that provides impact damping as it extends. 
The bike sells for $2,700. 


Still haven't switched over to rechargeable batteries? 
Now you may not have to: The Buddy L Super Charger 
revives ordinary alkaline batteries as well as nicads—a 
first. Made by SLM Inc., the $50 device extends the life 
of AAA, AA, C, and D cells about tenfold. The system 
won't recharge a completely spent battery, however. 


The ground-breaking P100 Philips Screen Phone antici- 

pates many of the things people will do by phone in the 
| | future. The $640 device features a 16-line monochrome 
| * liquid-crystal display, smart-card reader, PCMCIA type | 

p slot, built-in modem, and keyboard. These computer 


components enable the user to access electronic mail 
and use personal organizer software. Future services, 
either over the wire or via smart cards, may include 
banking, text-mode communications for the hearing im- 
paired, travel planning, ticket purchases, and more. 
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Peppercorn-size Cylafoam foam beads promise to be an important sub- 
stitute for materials that are made with ozone-damaging chlorofluoro- 
carbons (CFCs). These Earth-friendly spheres are made from inert silica 
sand that is expanded by heating—no CFCs required. Uses, says manu- 
facturer Cylatec Corp., include insulation, aggregate for concrete, and 
filler in various molded plastics. 


The JVC GR-SZl is the only con- 
sumer video camera that doubles as a 
microscope, enlarging sugar granules, for 

example, to the size of boulders. By attaching 
> the supplied Microscope Mode Lens Extender and zooming in 
on a subject, you can view a maximum magnification of 344x on 
a 35-inch monitor. Useful as a teaching tool and for special effects, as 
well as scientific research, the GR-SZ1 costs $2,000. ү 


Honda engineers reached into the exotic world of advanced aerospace 
materials for the metal-matrix composite used in cylinder liners of the 
Prelude's compact 2.2- and 2.3-liter engines. This partially nonmetallic 
tough stuff eliminates the need for steel liners, saving space and weight 
while it improves wear resistance and cooling. To make the composite, 
engineers used a special process to embed carbon and ceramic fibers in 
the engines' aluminum-alloy 
components. 


Saab takes technical risks with its all-new 900-series sedans, offering a new V6 
and an optional automatic clutch. A high-output, low-emission four-cylinder in- 
line engine is also available. The sedans retain the Saab look and feel, among 
the most distinctive in the industry, while forging ahead in performance and 
utility. In short, the new 900 is a suitable heir to a great heritage. 
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The first U.S. 
central solar CLA LM MA Мм 1 
heating р!апї 
with season- 


mui 


al storage 
(CSHPSS, pronounced "chips") uses sunshine to 
heat water in the summer months and stores the 


SCOTT BRICKER 


water in large underground clay vaults for winter 
heating. When completed around 1995, the $3.5 mil- 


| Just one-fourth the 
depth of a conven- 
tional 14-inch televi- 
sion, Matsushita's 
Flat Vision TV 
gets its slim 
| silhouette 
T from a new 
twist on cathode-ray tubes. Instead of 
using one electron дип at the rear of 
the tube to illuminate the screen's 
phosphor dots, this TV uses 44 line 
cathodes, each of which emits elec- 


trons from 222 points along its length. 
Sold under the Panasonic name, the 
TV sells in Japan for about $2,500. 


lion system will serve a new 10,000-seat sports are- 


p miei - 


na and field house, as well as an existing gymnasi- v. | 
um, at the University of Massachusetts in Amherst. 
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The Delta Clipper Experimental (DC-X) rocket тау evolve into the least-expensive way to get 
satellites and other payloads into orbit in the future. Built by McDonnell Douglas, the one-stage 
rocket has twice demonstrated its ability to take off, hover, and maneuver—then land tail-first, — 
like something out of Buck Rogers. The rocket saves money two ways: It's reusable, and it 


| requires much less ground-crew personnel than does the space shuttle. 
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Offering features usually found only 
on larger notebook computers, the 
IBM ThinkPad 500 subnotebook has a 
brightly backlit VGA 7.4-inch 
monochrome screen, 50-megahertz 
486SLC2 processor, and 170- 
megabyte hard drive. These at- 
tributes make it the first sub- 
notebook that is a truly 


A few years from now, the instruments guiding your plane 
through fog to a safe landing may be satellites—specifically, the 
U.S. Global Positioning System. The signals from these satel- 
lites, when coupled with small ground stations being tested by 
the Federal Aviation Administration, are accurate to within a few 
feet. That's precise enough to allow airlines to fly curved ap- 
proaches in bad weather—something they can't do now. 
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Mazda has devel- 
oped a workable 
NO, catalyst—the 


first step toward creat- 
ing engine systems that 


are both smog-free and fuel effi- 


cient. The catalyst is expected to become a key part KX, 
of standard emission-control equipment in the future. It may 
also enable technologies like two-stroke and lean-burn engines to 


become widespread. 


Matsushita's National brand air-conditioning unit has a mind of its 
own. Set the temperature and walk around the room, and а cool 
breeze follows you. Sensors inside the unit, which are linked to 
fuzzy-logic circuits, track the whereabouts of people and direct air 
flow in their direction while monitoring the temperature of the air 
and even the walls. Although unavailable in the United States, the 
system is a portent of smarter, adaptable appliances of the future. 
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Fastest Lat 


The top speed for a cheetah, the fastest ani- 
mal on Earth, is about 68 mph. À bicycle 
named Cheetah did slightly better—68.73 
mph—when it set a new world record at the 
Great Sand Dune National Monument in 
Colorado. The fairing-topped, semirecum- 
bent bike broke the old record by a signifi- 
cant three mph. 


ELIOT BERGMAN 


A breakthrough in pharmaceutical research, 
squalamine is a promising antibiotic that could 
lead to effective treatment for drug-resistant 
pathogens, such as certain strains of tuberculosis 
and gonorrhea. Squalamine is isolated from the 
tissues of the dogfish shark (Squalus acanthias); 
this development indicates that researchers may 
find other powerful new drugs in animals’ natu- 
ral defense mechanisms. Currently in laboratory 
testing, squalamine was discovered by Michael 
Zasloff at Magainin Pharmaceuticals. 
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‘Move over, buckyballs. Now there are new 
stars in the chemical heavens: Met-cars, or 
metallo-carbohedrenes, are hollow clusters 
composed of metal and carbon atoms. The { | 
first, consisting of eight titanium atoms and 12 nude. xs 
carbon atoms, was accidentally discovered by a Penn ky | 
State team led by chemistry professor A. Welford Dam 
Castleman, Jr. Met-cars' novel properties may make them valuable as dopants for | ۴ 


computer chips and as the foundation for a new breed of catalysts. 


The Caption Writer VCR is the 
first videocassette recorder 
that routes closed-captioned 


text from a television broad- 
cast or tape to a printer or 
computer, providing instant 
transcripts. Ports to the com- 


3 

E 

à puter and printer are built-in. 
* Text can be double-spaced 
with discrete line breaks for different speakers, or formatted to fit as many characters 
as possible on a page. It costs $1,195 (printer optional) from Instant Replay. 


Clever Volvo engineers gave the hybrid Environmental Concept Car—driven by fossil 
fuel and electricity—an efficient gas-turbine engine. The 55-hp turbine's continuous 
combustion produces much lower exhaust emissions than does a piston engine. A 
special high-speed generator sends current to a battery and electric motor. During 
pure-electric operation, the full-size sedan has a 50-mile range. In hybrid mode, the 
ECC gets 45 mpg, 
meets current 
California emissions 
regulations, and can 
top 100 mph. 
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AUDIO AND VIDEO 


Caption Writer VCR, p.79, Instant Replay Inc., 8290 NW 27th St., Miami FL 33122; 
CMD-10B Wrist Controller, p.67, Casio Inc., 570 Mt. Pleasant Ave., Dover NJ 
07801; Flat Vision TV, p.77, Panasonic Company, One Panasonic Way, Secaucus 
NJ 07094; GR-SZ1 camcorder, p.76, JVC Company of America, Consumer Video 
Div., 41 Slater Dr., Elmwood Park NJ 07407; Jabra Ear Phones, p.57, Jabra Corp., 
9191 Towne Center Dr., San Diego CA 92122; Picasso Still-Image Phone, p.68, 
AT&T Image Solutions, 371 Hoes Lane, Piscataway NJ 08854-4143; P100 Screen 
Phone, p.76, Philips Home Services International, 8 New England Executive Park, 
Burlington MA 01803; StarSight Telecast, p.71, Zenith Electronics Corp., 1000 
Milwaukee Ave., Glenview IL 60025-2493; VCR Voice mmer, p.61, Voice 
Powered Technol y Inc., 19725 Sherman Way, Canoga Park CA 91306; VL- 
HL100U Hi-8mm Vv. p.62, Sharp Electronics, Corporate Communications 
and Marketing Div., Sharp Plaza, Mahwah NJ 07430-2135; Wave Radio, p.66, 
Bose Corp., The Mountain, Framingham MA 01701-9168 


AUTO TECHNOLOGY 


Metal-matrix composite cylinder liners, p.76, "Miller Cycle Honda Motor Co. Inc, 
1919 Torrance Blvd., Torrance CA 90501-2746; Miller сүн епке, р.61, Mazda 
Motor of America, 7755 Irvine Center Dr., Box 19734, Irvine CA 92713-9734; NOx 
catalyst, p.78, Mazda Motor of America, 7755 Irvine Center Dr., Box 19734 Irvine 
CA 92713-9734; R1100RS motorcycle, p.72, BMW of North America Inc., Box 
1227, Westwood NJ 07675-1227; Ring-and-Tube waft, p.65, General Motors 
Corp., Powertrain Div., 895 Joslyn, Pontiac MI 48340; Run-Flat tires, p.57, 
Bridgestone/Firestone, Box 140991, Nashville TN 37214-0991; Synthesis-2010, 
p.74, Ford Motor Co., Fifth Ave., New York NY 10111; V8 engines, p.66, BMW 
of North America, Box 1227, Westwood NJ 07675-1227; VTEC engines, p.71, 
American Honda Motor Co. Inc, 1919 Torrance Blvd., Torrance CA 90501-2746 


AVIATION 


AERA, p.74, Federal Aviation Administration, FAA Technical Center, Atlantic City 
Airport NJ 08405; DC-X rocket, p.77, McDonnell нден ab Aerospace, 5301 Bolsa 
Ave., Huntington Beach CA 92647-2099; Di for navigation and land- 
ing, p.78, Aeronautical Radio, Inc., 2551 Riwa Rd., Annapolis MD 21401; Hawk 

ne, p.63, Groen Brothers Aviation, Inc., 1784 West 500 South, Salt Lake 
City UT 84104; Space tethers, p.67, NASA, Marshall Space Flight Center, 
Huntsville AL 35812; "Throttles only" flight control, p.72, NASA Ames-Dryden 
Flight Research Facility, Edwards СА 93523 


CARS 


1994 Chevrolet Camaro, p.62, Chevrolet, 30007 Van Dyke, Warren MI 48090; 1994 
Chevrolet S-10 Pickup, p.70, Chevrolet, 30007 Van Dyke, Warren MI 48090; 1994 
Dodge Ram Pickup, p.72, Chrysler Corp., 800 East Chrysler Dr., Auburn Hills М! 
48326; 1994 Honda Accord, p.75, American Honda Motor Co. Inc, 1919 Torrance 
Bivd., Torrance CA 90501-2746; 1994 Mustang, p.58, Ford Motor Co., 630 Fifth 
Ave., New York NY 10111; 1994 Pontiac Firebird, p.62, Pontiac, One Pontiac Plaza, 
Pontiac MI 48340; Cadillac DeVille Concours, p.57, Cadillac Motor Car, 2860 Clark 
Ave., Detroit М1 48232; [Plymouth Neon, p.60, Chrysler Corp., 800 E. 
Chrysler Dr., Auburn Hills MI 48288; GMC Sonoma, p.70, GMC Truck Div., General 
Motors Corp., 31 E. Judson St., Pontiac MI 48342; Land Rover Defender 90, p.63, 
Ap Rover North America Inc., 4390 Parliament Place, Lanham MD 20706; Lexus 
ei .69, Toyota Motor Sales USA, 19001 S. Western Ave., Torrance CA 
90509. ercedes C-Class, p.67, Mercedes-Benz of North America, 1 Mercedes Dr., 
Montvale NJ 07645; Saab 900, p.77, Saab Cars USA Inc., 4405A Saab Dr., Box 
9000 Norcross GA 30091; Toyota Supra, p.59, Toyota Motor Sales USA, 19001 
South Western Ave., Torrance CA 90509-2991 


COMPUTERS AND ELECTRONICS 


Lys Technology, p.68, The ЗОО Company, 600 Galveston Dr., Redwood City CA 
94063; Acrobat, p.72, Adobe Systems, Inc., Box 7900, Mountain View CA 94039; 
Buddy L Super Charger, p.76, SLM, Inc., 200 Fifth Ave., New York NY 10010; CDP- 
CX100 CD changer, p.59, Sony Electronics Inc., 1 Sony Dr., Park Ridge NJ 07656; 
Centris 660AV with AudioVision 14 Display, p.60, Apple Computer, Inc., Business 

Markets, 20525 Mariani Ave., Cupertino СА 95014; Check Printing Accountant, 
p.62, Panasonic Co., One Panasonic Way, Secaucus NJ 07094; ColorScript Laser 
1000, p.74, QMS, Inc., One Magnum Pass, Box 81250, Mobile AL 36689-1250; 
Concerto, p.70, Compaq Computer Corp., Box 692000, Houston TX 71269-2000; 
Coolscan, p.75, Nikon Electronic Imaging, 1300 Walt Whitman Rd., Melville NY 
11747-3064; DOC-It 4000, p.71, Okidata, 532 Fellowship Rd., Mount Laurel NJ 
08054; IBM PS/2 E, p.62, IBM Engineering Center for Environmentally Conscious 
Products, Box 12195, Research Triangle Park NC 27709; NoteJet 486, p.63, Canon 
Computer Systems, 2995 Redhill Ave., Costa Mesa CA 92626; OmniBook 300, 
p.69, Hewlett-Packard, 1000 Northeast Circle Blvd., Corvallis OR 97330; Pentium 
Chip, p.58, Intel Corp., Box 58119, Santa Clara CA 95052; Personal Communicator 
440, p.73, EO, Inc., 800A East Middlefield Rd., Mountain View CA 94043; AT&T, 
Multimedia Products and Services, 295 N. Maple, Basking Ridge NJ 07920; 


Telescript and Magic Cap Technologies, p.56, General Magic, 2465 Latham St., 
Mountain View CA 94040; ThinkPad 500, p.78, IBM PC Company, apes 
Computing Div., Route 100, Somers NY 10589; U Versa, p.66 
Technologies, 1414 Massachusetts Ave., Boxborough МА 01719 


ENVIRONMENTAL TECHNOLOGY 


Catalyzed Destruction Process, p.56, Battelle Pacific Northwest 
posee Battelle Boulevard, Box 999, Richland WA 99352; Cheese whey 

, p.61, Cornell University, News Service, Village Green, 840 Hanshaw 

Rd., Ithaca NY 14850-1548; C.S.H.PS.S., p.77, CBY Associates, 5039 Cathedral 

Ave. NW, Washington DC 20016; Ener cient refrigerator, p.69, Whirlpool 
Corp., Administrative Center, 2000 М- eet Benton Harbor MI 49022-2692 
Gas turbine for the Environmental Concept d .79, Volvo Cars of North 
America, Rockleigh Industrial Park, pee 913, rs leigh NJ 07647; Gridcore, p.73, 
Gridcore Systems International, 5963 La Place Ct., Carlsbad CA 92008; Intelligen 
Cogenerator, p.59, Intelligen Energy Systems, Box 120, Westford MA 01886 


HOME TECHNOLOGY 
Cylafoam, p.76, Cylatec North America Inc., 3711 Whipple Ave. NW, Canton OH 
44718; Flame Quality Indicator, p.58, Brookhaven National Laboratory, Upton NY 
ПГ Low-humidity air conditioner, p.60, Nautica Inc., Box 184, Halesite NY 

43; Рго4Мог engine, p.66, Ryobi Outdoor Products, 550 North 54th St., 
Chandler AZ 85226; Pyrofoam, p.62, Pyrofoam Inc., Route 14, Box 2337A, 
Kennewick WA 99337; Quantum dustless tools, p.74, Black & Decker, 701 
E. Joppa Rd., Towson MD 21286; Robo-G pliers, p 73, Applied Concepts Inc., 
400 Commerce Blvd., Lawrence PA 15055; Ryobi Air Flotation/Vacuum Clamp ` 
System, p.70, Ryobi, Box 1207, Anderson SC 29622; Smart air conditioner, p.78, 
Matsushita Electric Industrial Co., National No. 1 Bldg. , 1-2, 1-chome Shiba-koen, 
Minato-ku, Tokyo 105, Japan; Whistle-Air | air filters, p.57, Newtron 
Products Company, 3874 Virginia Ave., Cincinnati OH 45227 


PHOTOGRAPHY 


3D Magic, p.61, Image Technology International, 5172-G Brook Hollow Pkwy., 
Norcross GA 30071; AF28-200mm f/3.8-5.6 zoom lens, p.57, Tamron Industries 
Inc., 99 Seaview Blvd. Port Washington NY 11050; Captiva, p.69, digi Corp., 
575 Technology Square, Cambridge MA 02139; Infinity Stylus Zoom, p. 

Olympus America Inc., Consumer Products Group, 145 Crossways PE West, 
Woodbury NY 11797; Shotmaster Zoom 105 Plus with RC-5 remote control, p 

Ricoh Consumer Products Group, 180 Passaic Ave., Fairfield NJ 07004; Sure o: 
ber Canon USA Inc., Canon Camera Div., One Canon Plaza, Lake Success 


RECREATION 


1621 Micro Radar, p.74, Furuno U.S.A., Box 2343, South San Francisco CA 94083; 
Air Max sneaker, p.63, Nike, One Bowerman Dr., Beaverton OR 97005; Cheetah 
bicycle, ale жуды e ri del ien C. она Dual 
Suspension e,p aterford Precision es e Ave 

Waterford WI 53185; Resistance Training Vest, p.56, RIPP Fitness, 920 SW 3rd 
Ave., Portland OR 97204; Sports Alert security products, p.68, Brio Corp., 233 
Wilshire Blvd., Santa Monica CA 90401 


SCIENCE AND TECHNOLOGY 


DNA cube, p.59, Dr. Nadrian Seeman, New York University, Dept. of Chemistry, 
New York NY 10003; Eoraptor fossil, p.67, Dr. Paul Sereno, University of Chicago, 
Dept. af Organismal Biology and Anatomy, 1027 E. 57th St., Chicago IL 60637; 
Gene identified for Alzheimer's disease, p.71, Duke University Medical Center, 
Durham NC 27710; Metallo-carbohedrenes, p.79, A. Welford Castleman Jr., 152 
Davey Laboratory, The sg Hid State University, University Park РА 16802; 
NIST-7 atomic clock, p.68, National Institute of Standards, Atom Beam Standards 
Group, Time and Frequency Div., 325 Broadway, Boulder CO 80303; 

ngiatan pas 56, Asian Bureau for Conservation, 18E Capital Building, 175- 
191 Lockhard Rd., Wanchai, Hong Kong; Sea Shadow stealth boat, p.60, 
Lockheed Missiles & Space Company, Inc., 1111 Lockheed Way, Sunnyvale CA 
94084-3504; Squalamine antibiotic, p.79, Magainin Pharmaceuticals Inc., 5110 
Campus Dr., Plymouth Meeting PA 19462; Starlite compound, p.58, Maurice 
Ward, 8 Northbrook Ct., Hartlepool, Cleveland T52 O6DJ, England: Thin-film solar 
cell, p.75, National Renewable Energy Laboratory, 1617 Cole Blvd., Golden СО 
80401; Wear-resistant allo ‚ p.75, National Institute of Standards, Metallurgy Div., 
Electrodeposition Group, aithersburg MD 20899; World's organ 

p.70, University of Colorado at Boulder, Box 334, Dept. of E.P.O. Biology, Boulder 
CO 80309; World's smallest eau p.693, K. Williams, Berkeley Sensor and 
Activator Center, ety California, Berkeley, Berkeley CA 94720; XP 
Peritympanic hearing aid, p.60, Philips Hearing Instruments, 91 McKee Dr. A 
Mahwah М.) 07430; Y chromosome physical map, p.73, Whitehead Institute, 9 
Cambridge Center, Cambridge MA 02142 


See PoPuLAR Science's What's New Products November 20 and 21 on CNN's Science & Technology 
Week, which airs every Saturday at 11 a.m. and иш at 12:30 p.m. Eastern Time 
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Radio evolved through tech- 
nological advances by numerous con- 
tributors. Marconi. Fessenden. DeForest. 
And many others. 

Edwin Armstrong introduced FM 
in 1935. And in 1948, the team of 
Shockley, Bardeen, and Brattain — of 
Bell Telephone Laboratories, 
announced the discovery of the tran- 
sistor. Radios got smaller. 

And to this day, their ability to pro- 
duce lifelike sound is limited by their 


size. Not anymore. 


Introducing 
the Wave’ radio 


Now Bose'- the most respected 
name in audio — introduces a new 


concept and a new technology for radio. 


© 1993 Bose Corporation. Covered by parent nghe issued and/or pending, JIN 94411-1 


The Wave" radio combines an 
acoustic waveguide with a radio 
receiver to produce sound that ordinary 
radios just can't match. Simply 
put, it allows something v 
small to produce superb, room- 
filling sound. 

We believe the acoustic wave- 
guide speaker to be one of the most 
significant advancements in the history 
of radio. So significant, in fact, it earned 
the team of Dr. Amar Bose and Dr. 
William Short the prestigious national 
“Inventor of the Year" award. 


Hearing is believing — 
Listen to the Wave" radio. You'll 
hear sound quality far beyond any- 
thing you've ever experienced from a 
conventional radio. And you'll under- 
stand why at least one belongs in 
every home. 


Only available directly from Bose. 
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Bose patented Acoustic Wave" 
speaker technology — the reason why no 
conventional radio can match its sound. 


A lifetime of music enjoyment 
for only $349 


‘Try the Wave radio for 14 days. If 
you love it, keep it. If not, return it for 
a full refund. Period. 


Call toll-free 
1-800-845-BOSE 


(1-800-845-2673) 


Ext. 361 
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Better sound through research. 


You Had А Grand Time. 
But Áre You Okay To Drive? 
Command the answer in seconds — discreetly and reliably. 
New ultra-tech ASD III instantly analyzes your blood alcohol | 
content — to an astonishing degree of accuracy. The same | 
technology used by police. One breath and the numeric color- 
keys light up: 0.01 - 0.04 in green, 0.05 - 0.07 in yellow, and 
0.08 - 0.10 (give someone your keys) in red. Plus, ASD III is 
just 3 1/7 x 24/2 x l’. Slips into pocket or glove box. This 
year, over 1.7 million Americans will be arrested for DWI/DUI. 
Now save lives, avoid costly attorneys, and be a good friend, too. 


B ASD III BAC Analyzer, #ASD-3 $79.95 
Super efficient, requires only one 9V battery. 


Forged and | M \ The Union Pacific 
twisted А OVel v SN е filer " Spike 
2 500°. Burnished to a ү = Made in the USA 
shining steel blade. An 
actual Union Pacific spike 
custom crafted for The Edge. 

Nine inches of razor-sharp high- 

carbon stecl, from ап American 
legend, and now vours. 

8 The Silver Spike #9227 569.95 

8 The Hardwood Display Case #1697 $17.95 


American made, fined with red velvet flocking. 


Discover What It’s Like To 
See In The Dark. 

Push the trigger. The T3C-2 
Scope powers up. Suddenly, in 
green-hued clarity, nat is like 
day, magnified 2.3 times! 
Designed for USSR Special 
Forces, powerful T3C-2 Night 
Vision Scope lets you see clearly in 
just starlight. Now switch on the 
Laser Illuminator — and see in pitch 
black total darkness. 


Optics focus smoothly from 3° to 


EDGE 


mm RUSH 
DELIVERY 


AVAILABLE ALL ITEMS 


infinity. Complete with filters, and 
carrying case. Requires 6 AA batteries. 
Lifetime warranty, and tripod mountabie. 

Nature study, law enforcement, boating, camping, or just plain spying, this 
once-secret Cold War technology is now yours. 


NIGHT VISION 


E T3C-2 Night Vision Scope, with Illuminator #T3C-2 $695.00 


Pocket Size Voice-Changer 
Instantly Hooks To Any Phone. 

Advanced voice-disguise technology as used by detectives and witness protection 
programs – in a compact 6 x 4 x 2" unit. Press a button and alter your voice in 16 distinct 
and totally different masking levels. Sound like a woman, a woman like a man, or a child 
like a grandfather. Be your own secretary and say you're not in! Best of all, it clicks right 
to any phone — home or business. No extra wires or complicated hook-ups, and nothing 
to learn. Try one out on a friend — they won't believe it’s you! 

£9 B Transition 2001 Pocket Voice Changer #02001 $74.95 
РЕ Meets all FCC regulations. Requires 4 AA batteries. Check your local laws before use. 


To Order Call 
Toll Free 
1-800-732-9976 


Join the Company of Emperors.” yi 
The year 200 a.d. The Roman Army Bsorption of | 
enemy tactics and weapons delivers unto Caesar the entire EDGE 


known world. Legio " is Fame. They NIGHTHAWK š 


hold aloft ей 4B асга the | | 
spear. Thé Gladius PISTOL CROSSBOW 


and ОЧЕ hoc Jong. 


E Кер prc’ in all its 
j fulf. ug fom "Mythic beasts 
ande inrüfjons clash on the 
braze af@eGnyx grip. The 


blade is 23 inches of 
burnished 420B stainless 一 
emblazoned with the emperor's 
own crest. Museum quality. 


B Gladius Caesar's Sword : | 
8211GL $195.00 Pd | 
Made in Spain by the world’s F | 
best swords craftsmen: P К Vi j 
Gladius, S.A. Toledo. 


Have you ever gone target shooting with a crossbow? Slide a 
steel-tipped bolt into position, take aim, and pull the trigger! 
А 100 mph thrill — especially when you hit the target 
dead-on. Swift, silent, and on sale now! $29.95 
includes the die-cast alloy 40lb. draw 
Nighthawk, bow string, and 5 bolt-arrows. 
Test fire yours with the power of the Edge 
no-risk guarantee. 


| Nighthawk Pistol Crossbow E Power Boost, 
#1066 $29.95 Extra Bow Prod. 

| 12-pack extra bolt-arrows. Double-up and increase 
#1066-12 $4.95 yar peer a0 


| #1066-X $9.95 
Under no cicumstances should 


Nighthawk be used for bunting. 
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BLAZER MICRO-TORCH 


The 1300° edge. At over 1/6 the surface temperature of the sun, 3" 
Micro-Torch will ignite a wet campfire, harden metals, fuse plastics, cut 
rope like a laser beam, and thaw a frozen lock in about half a second. 

Press the electronic ignition lever. The blue-hot flame is windproof, 
rainproof, and completely adjustable. Indoors, even solder jewelry, 
copper and electronic components. Detachable safety-stand for 
hands-free operation. Outdoors, Blazer is the ultimate survival 


Super Human Hearin 
Astonishing Super Ear™ amplifies the full range of sounds — from a deer 
100 yards away, to conversations in a bar-room across the street. 
State-of-the-art parabolic circuitry provides intense hands-free 
eavesdropping. Control unit - smaller than a cigarette pack — zeroes in 
on bird calls, sport calls, or your neighbors! A full 50db of sound gain — 
at a price that is almost to good too be true. 


E Electronic Super Ear™ #SSE-01 $48.95 
Requires 2 AA batteries, comes wind reduction mike-screen, © binocular 
mounting clip, 


ae 
¥ TACTICAL 
ONE-HANDER™ 

Roll your thumb and expose a drop-point 
blade of 440A stainless. Compress the 
strategic locking device and just as quickly 

your blade is closed. 
When the unknowns of work, sport, 
or emergency demand fast one-handed 

action, there has never been a 
tougher knife. 

Call us and field test one, with 

the power of a lifetime warranty. 
From the highway to the high 
country, a remarkable knife. 


Overall Length: 7" /18cm 
Blade Length: 3" Sam 
Length Closed: 4" / 10cm 
E Edge Tactical, walnut 
#7004BR $49.95 
li Serrated Tactical 
#7004BS $52.95 
Also available in Ivory 
Micarta, Black Horn, ©” 
Genuine Stag. 


Police serrated versions 
cleave through a seat-belt 
in seconds. 


THE EDGE COMPANY 


KNIVES, TOOLS & GIFTS FOR MODERN MAN 


ool = guaranteed бге, 
Get two — keep one at home and one in your pack or 
glove compartment. You'll be amazed how often you fire 
it up. 
Bi Blazer Micro-Torch #PB207 $39.95 
Bi Blazer Fuel, 3 year supply #RF300 $9.95 
Complete with full instructions and a lifetime warranty. 


Black 


Wire 


Antenna 
boost ©” 
CHE 
included. 


this knife. 


` The gleaming scroll-work alone would 
make any man - or woman - proud to own 


Now unfold a 3" scalpel-sharp 


blade of pure 440A stainless — the best 


pend steel in the world. 

i Together: а 

Sit in Your Саг апа Hear гарода 
к perfect fusion of 
Inside Your House - up to in VE 
a Quarter of a Mile Away! function. 7” 
The same technology used by surveillance teams open. In your 
and undercover police: Sub-miniature electronics collection, your 
amplify and transmit even whispers — right to your pocket, or gracing 
portable or car FM radio! your desk: an 


Internally powered by a 3-month micro-battery. 
Leave hidden and choose when to "listen in”. Or 
hide in your pocket and secretly transmit a 
conversation to a friend's car or walkman! Secure and 
monitor offices, your home, or anywhere. You won't 
believe your ears. 


8 Micro-Tech Transmitter Bug #K277 $34.95 
Check your local laws before using. 


«ЛА. sm 
N 


P.O. Box 826, Brattleboro, VT 05302 © 1-800-732-9976 


City State 


Telephone ( ) 
Method of Payment: ÛJ Check or Money Order enclosed 


J VISA lJ MasterCard. Ч Amex (J Discover 


Credit Card #: 
Exp Date: L Issuing Bank of Card 


I certify that I am over eighteen years of age and assume liability for laws in my area 


concerning products I have ordered: 


站 


CALL TOLL- FREE 1-800-732-9976 


Zip 


The Edge Ironclad Guarantee: Every item we sell will give you 
satisfaction or you may return it within 30 days for a 


complete 
full refund, credit, or exchange. Your choice. Plus – every Edge 
product is covered by our famous lifetime warranty. 


24 HOURS A DAY 
7 DAYS A WEEK 


heirloom knife you'll 
treasure and use 
forever. Delivered to 
you in its own velvet 
pouch. 

` ® Scrolled Silverardo 


Lockback 
#50019 $49.95 


на. | 


` Add $4.00 shipping and insurance per item, $2.00 cach additional item. sii 
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The Edge Catalog - 50 full-color pages of the hottest knives, tools, tricks in the world. See it for yourself. 
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Daring spacewalks, spacey tools, 


and NASA's hopes for redemption 


all come together in the mission to 


| rescue the troubled space telescope. 


BY MARIETTE DICHRISTINA 


arl Walz, a rookie mechanic 
dubbed Elvis by his colleagues, 
planted his battery-powered 
ratchet wrench against the 

bolt. He flipped on the ratch- 
| et's switch—and promptly 
went spinning head over heels. 
| When you work on an orbit- 
ing spacecraft, surprising things happen. 

Walz, an Air Force Lt. Col. whose nickname comes from his 
singing with the all-astronaut band Max Q, was sharing his 
first spacewalk with another novice, James Newman, a Rice 
University physicist. In September, they tested several new 
tools, including the ratchet, on a mission aboard the shuttle 
Discovery. Their goal: to eliminate nasty surprises in the high- 
stakes rescue mission for the Hubble Space Telescope. 

Lofted into space in 1990 with a notoriously flawed primary 


BALL AEROSPACE 
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If something on the mission goes horri- 
bly awry, however, Hubble could be re- 
duced to a white elephant that will 
hang nearly useless in its 17,000-mph 
orbit, going nowhere fast until a sec- 
ond mission (already in the planning 
stages) can finish the job. 

"Whether we like it or not, this pro- 
gram is going into the history books," 
acknowledges Edward J. Weiler, Hub- 
ble program scientist at NASA head- 
quarters in Washington, D.C. “It’s up 


® 


SECONDARY 
MIRROR 


чам. 


М У У PRIMARY 
TX \ MIRROR 


SOLAR ARRAYS Improved arrays will re- 
place the current ones, which 
EL] cause the space telescope to jitter. 


MAGNETOMETERS Two faulty magne- 
tometers, which sense Earth's 
magnetic field for attitude control, 

will be replaced. 


GYROSCOPES Three of the six gyro- 
2; scopes, which are needed to accu- 
rately point the telescope, are not 
operating; one more failure would ren- 
der the telescope useless. To restore 
reliability, two gyros will be replaced, as 
well as three gyro electronic-control 
boxes. 


CORRECTIVE OPTICS A telephone-booth- 
ттщ size unit called COSTAR houses 
ten corrective mirrors, each the 
size of a fingernail, that will fix the 
Hubble's “nearsightedness.” 


NEW CAMERA An upgraded camera for 
images of star fields and planets, 
which contains its own corrective 

optics, will replace the current one. 


COMPUTER A component called a co- 
processor will correct the comput- 
ers memory lapses and add addi- 

tional capacity. 


ELECTRONICS A control box “repair kit” 
will correct faulty relays in the 
Goddard High Resolution Spectro- 

graph, used to analyze the chemical 

makeup of heavenly objects. 


86 © POPULAR SCIENCE DECEMBER 1993 


— x 


mirror, the nearsighted, ailing tele- 
scope is scheduled to receive a dramat- 
ic 11-day shuttle repair call this 
month. The mission includes an un- 
precedented minimum of five and up 
to seven planned space walks (three is 
the record). Astronauts will install: 
corrective optics to fix the telescope’s 
myopic gaze; improved solar arrays to 
stop the jitter plaguing the current 
panels; an upgraded camera for better 
images of star fields and planets; and 
more. It will all cost an estimated $630 
million—$250 million for the servicing 
and, NASA says, $380 million for the 
shuttle flight (though experts say each 
shuttle launch may cost as much as $1 
billion). 

If all goes well, the $1.5 billion tele- 
scope could at last achieve its goal: to 
peer to the edges of the cosmos and help 
answer some of humanity’s loftiest 
questions. Among them: How old is the 
universe? How big? How has it evolved? 

Success could also provide some 
needed succor for fumbling NASA, 
which this year lost a weather satellite 
to faulty communications and also lost 
the Mars Observer, probably to faulty 
transistors. Success will also help de- 
fend NASA's other planned “big sci- 
ence” astronomical observatories in 
their struggle against the budget axe. 


IAN WORPOLE 


to this team to determine whether our 
grandchildren read about what we're 
doing as a national disgrace or as the 
great American comeback." 

Though an independent advisory 
panel to NASA has characterized the 
mission as "achievable," the panel also 
noted that it is risky because of the 
work load, the tight schedule, and the 
mission's complexity. 

"Its going to be a week of exciting 
television," adds John Pike, space-poli- 
cy analyst for the Federation of Ameri- 
can Scientists in Washington, D.C. 
Pike predicts problems for the mission. 
In space, he explains, ^Everything's al- 
ways twice as hard and takes twice as 
long as you hoped." 

"We're going to be working hard," 
counters astronaut Story Musgrave, 
the payload commander. *I think we're 
going to get the whole thing done." 


amed after Edwin Hubble, who 
in 1929 discovered the expansion 
of the universe, the Hubble Space 
Telescope was to be the astronomer's 
near-ultimate tool. Though the tele- 
scope has made important scientific 
discoveries in its first three years in 
space (see "What Problem? Hubble 
Makes Important Finds Anyway"), it 
has yet to fulfill its promise. In addi- 
tion to its defective primary mirror, the 
telescope shudders 16 times a day, as 
its solar-array arms expand or con- 
tract when its orbit carries it from sun- 
light into shadow and back. Intended 
from the outset to be serviced during 
its planned 15-year life, Hubble is also 
simply showing signs of wear: Various 
instruments, including three of the six 
gyroscopes that are critical for point- 
ing the telescope, have failed. And 
some of the equipment, though state- 
of-the-art when designed in the 1970s, 
cries for an update. 

It all began in 1946, when an Ameri- 
can space telescope was first proposed 
by Princeton astronomer Lyman 
Spitzer When the project got under- 
way, however, it was beset by delays, 
snafus, and cost overruns [“The Trou- 
ble With Hubble,” Oct. '90]. For exam- 
ple, by the time the 94.5-inch primary 
mirror was finished in 1981—after five 
years of grinding and polishing—it cost 
$3 million more than was budgeted. 


Various glitches and the three-year 
shuttle-flight hiatus after the loss of 
Challenger in 1986 conspired to delay 
the telescope’s launch until April 24, 
1990, and only months later, the dis- 
tressing jitter and primary-mirror flaw 
were discovered. 

"Looking at something with the 
Hubble right now is like looking 
through a piece of frosted glass," says 
J. Jeff Hester, an Amzona State Uni- 
versity astronomer who helped devel- 
op the replacement camera. Painstak- 
ing computer processing can improve 
the images, but not enough to fully 
compensate for the flaw. 

Stung by criticism that the primary- 
mirror problem could have been un- 
covered with additional tests before 
launch, NASA is taking no chances on 
the servicing mission. The astronauts 
will complete almost double the previ- 
ous record amount of underwater 
training; virtual reality simulations 
are also part of the training for the 
first time. Helping in the trial re- 
w hearsalsis an array of Hubble fac- 


similes—enough, it seems, to 
create at least one 


more tele- | 
scope. In the ff 
clean room at gue 
NASA's God- es 
dard Space Flight ^1 
Center in Greenbelt, Md., for exam- 
ple, replicas of the telescope's bottom 
half and electronics systems helped 
confirm the fit and performance of re- 
placement instruments. The aberrant 
primary-mirror beam has been dupli- 
cated in labs to create the "prescrip- 
tion" to correct Hubble's myopia. Other 
mockups are used in specialized astro- 
naut training. 

Not all the work is earthbound: In 
the last of three spacewalking "dress 
rehearsals," astronauts Walz and New- 
man (neither will be on the Hubble 
flight) compared previous experiences 
in underwater simulators with actual 
practice in space. They also evaluated 
several new tools built especially for 
the Hubble mission. NASA hopes these 
time-saving tools will increase chances 
for success. Similar to an auto mechan- 
ics tool, the ratchet, for example, al- 
lows the operator to preset the number 


of turns its socket 
wrench makes and 
to adjust the torque. Also tested in 
space were an easy-to-move work plat- 
form that restrains the feet of astro- 
nauts so they can work with their 
hands, and a retractable rigid tether to 
keep tools from floating away. One les- 
son from these practice sessions: Dur- 
ing lengthy spacewalks in tempera- 
tures hovering around minus 270°Е, 
astronauts’ hands can get uncomfort- 
ably cold; modified spacesuit gloves will 
be readied for the Hubble mission. 
When all the testing is completed, 
the shuttle Endeavor will ferry seven 
astronauts and cargo to the telescope, 
orbiting 380 miles above Earth. The 
127.5-ton 425-foot-long telescope will 
first be grappled by the shuttle’s robot 
arm and berthed upright in its cargo 
bay; then two pairs of astronauts will 
alternate for five six-hour workdays to 


Top, in the giant weight- 
less-sinwlation pool at 
Johnson Space Center in 
Houston, astronauts Story 
"| Musgrave and Jeffrey 

| Hoffman practice installing 
a mockup of the new cam- 
era into ы — Hubble 
Space Telescope. Left, 
while in orbit during ü 
September shuttle mission, 
Carl Walz (with ratchet) 
and James Newman exper- 
imented with new, time- 
saving tools. Below left, 
the astronauts’ toolbox. 


tackle the lengthy list of tasks. 
Among the key items: 

e Gyroscopes: Two gyros will 
` be replaced, along with their 
electronic control units. Another 

gyro that is otherwise opera- 
tional will have its faulty control 
unit replaced. Three of the six gy- 
ros are needed to keep the tele- 
scope pointing accurately at obser- 
vation targets; if one more fails 
before the shuttle arrives, Hubble 
will not be operating properly. 

e Solar arrays: New 39-foot-long so- 
lar panels will stop the jitter that has 
worsened the telescope's blurry vision. 
Software has solved the problem of lost 
viewing time, but panel replacements 
are still needed because mechanical 
stress may have shortened the life of 
the existing arrays. The new ones, like 
those they will replace, were built by 
the European Space Agency, a 15-per- 
cent partner in the space-telescope pro- 
gram. Their Teflon and aluminum 
rings are designed to protect the arrays 
from excessive expansion and contrac- 
tion. This task is particularly critical: If 
the arrays don't work or are damaged, 
Hubble could be left powerless. 

e Hubble's “glasses”: Like many fa- 
mous tricks, this fix will be done with 
mirrors. Ten mortised mirrors, to be ex- 
act, each about the size of a fingernail. 
They are housed in a $50 million 650- 
pound telephone-booth-size box called 
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` WHAT PROBLEM? HUBBLE MAKES IMPORTANT FINDS ANYWAY 


Even nearsighted and shudder- 
ing, the Hubble Space Telescope 
claims at least one measure of 
success: It attracts three applica- 
tions from scientists who want it 
to perform observations for every 
one that can be fitted into its 
schedule. These have yielded im- 
portant discoveries, including: 

e Evolving galaxies: Elliptical 
galaxies are common today, but 
that wasn't always true. In the first 
detailed view ever of 300 ancient 
galaxies in a cluster five billion 
light-years away, Hubble found 
that spiral galaxies were once 
more common. 

e Galaxy details: Two million 
light-years away in the constella- 
tion Andromeda, Hubble found 
two star clusters that form a puz- 
zling double nucleus in a galaxy 
(see photo). One explanation: a 
larger galaxy may have "eaten" a 
smaller one in a collision. 

e Cosmic fireworks: An ex- 
panding gas ring around a 
supernova that was first discov- 
ered in 1987 was resolved by 
Hubble some ten years before 
the phenomenon will be visible 
from the ground (see photo). 

e Universe scale: Hubble has 


deus of a galaxy ma 
galaxy being саппі 


BOTTOM:NASA / TOP:T. Н. LAUER (NATIONAL OPTICAL ASTRONOMY OBSERVATORIES), NASA 


— troubled, the Hubble telescope has nonetheless 

made significant scientific finds. Top, an expanding ring 
ol gases (yellow) encircles a supernova; the red blob is 
debris from the stellar explosion. Above, the double nu- 


reveal the remnant of a smaller 
ized by a larger one. 


taken the first steps in remeasuring the universe’s expansion rate. This is crucial to deter- 
mine its age and size. The telescope has found more than two dozen rare Cepheid vari- 
able stars, the "yardsticks" for estimating distances to galaxies. 

e Black holes: Hubble has found strong evidence for these theoretical objects—so mas- 
sive and dense that their gravity can trap light—in an elliptical galaxy. The galaxy is 45 
million light-years away in the Virgo constellation. At its core, a Frisbee-shaped disk 300 
million light-years in diameter feeds dust and gas into what may be a black hole. 

e Naked stars: Hot blue stars in the Pegasus constellation are so concentrated in a glob- 
ular star cluster (30,000 light-years away) that they have been largely stripped of their 
gaseous shells, exposing their core "engines." The stars were likely once ordinary red giant 
stars—expanding stars nearing the end of their lifetimes—that came too close together. 

e Embryonic solar systems: Broad, pancake-shape disks of dust around 15 newborn 
stars in the Orion Nebulae add weight to long-held theories that such matter eventually 
forms into planets. If this is true, solar systems may be common. 

e Our solar system: A flyby mission may visit a planet for several days, but Hubble can 
observe it for years; in Fall 1990, the telescope monitored the eruption and development 
of a gigantic storm on Saturn. It was also first to clearly distinguish the outermost planet, 


Pluto, from its large moon, Charon. 


“These are very outstanding results in themselves," says Edward J. Weiler of NASA. 
"They are nonetheless just the appetizer for the main course to come."—9M. D. 


the Corrective Optics Space Telescope 
Axial Replacement, or COSTAR. То 
make room for COSTAR, astronauts 
will slide out the 487-pound High 
Speed Photometer, the least-used in- 
strument. (Much of the photometry, or 
analysis of light from space objects, can 
be done on existing instruments, 
though it will generally take longer.) 
When installed, COSTAR will deploy 
arms that place corrective mirrors in 
front of openings for the three remain- 
ing observing instruments—the God- 
dard High Resolution Spectrograph, 
the Faint Object Spectrograph, and the 
Faint Object Camera. Hubble's “pre- 
scription” is fairly simple in concept, 
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says John Troeltzsch of Ball Corp. in 
Boulder, Colo., which built COSTAR. 
“The primary mirror is ten-thou- 
sandths of an inch [1/50 the width of a 
human hair] too flat,” he says. So 
“COSTAR mirrors have ten-thou- 
sandths of an inch more curvature” to 
cancel the error. COSTAR doesn’t come 
without side effects, however. First, 
some light—less than 25 percent in 
most wavelengths—will be lost because 
of the extra mirrors. The mirrors will 
also slightly increase magnification, so 
that each photo covers less sky. And 
they will reverse the image’s orienta- 
tion, so telescope pointing procedures 
must be revised. 


е Wide Field and Planetary Camera 
П: This next-generation camera will 
update the workhorse Wide Field and 
Planetary Camera I, which is based on 
1975 technology. The unit contains im- 
proved sensors and filters for its three 
wide-field cameras, which take images 
of star fields, and for its planetary 
camera, which can capture the faces of 
entire satellites. Designed and built at 
the Jet Propulsion Laboratory in 
Pasadena, Calif., it has its own correc- 
tive optics and doesn’t need COSTAR. 
If the astronauts fail to complete any 
of these tasks, a second shuttle visit 
will be scheduled for six to 12 months 
after the first, says Milt Heflin, flight 
director for the servicing mission, at 
Johnson Space Center in Houston. 
“But we are planning for success as 
well,” adds Heflin. If there is time, the 
crew will also install a new coprocessor 
module to add computer memory; two 
magnetometers, which help in attitude 
control; and a “repair kit” to fix a faulty 
relay for the Goddard High Resolution 
Spectrograph. If these goals are not ac- 
complished, NASA planners will wait 
until the next servicing mission, sched- 
uled for 1997, before trying again. 


о amount of pre-mission planning 

ican cover every contingency, how- 

ever. Potshots from orbiting space 
debris may have caused as-yet-unde- 
tected problems, for example. Each re- 
placement instrument also presents 
potential pitfalls. The mirror that will 
capture incoming light for the new 
camera, for instance, juts out vulnera- 
bly when its protective cover is re- 
moved for installation. Payload com- 
mander Story Musgrave envisions the 
risk: “You have taken the cover off and 
it’s sitting night there,” he says, holding 
a cupped hand inches from his face. “It 
has to be protected, it cannot be 
touched, and you've got to give it the 
most tender loving care from then on 
until it is inserted into the light 
stream." 

Mission specialist Thomas Akers 
agrees: "The EVAs [extra-vehicular ac- 
tivities] Гуе done before were like me- 
chanic's work, but this will be like sur- 
geon's work. Everything has to be done 
with precision and extreme care," he 
says. "None of the tasks is by itself dif- 
ficult—but they're all very critical." 

It will help that Hubble was de- 
signed for servicing from its inception, 
adds Akers. Before launch, some 
16,000 pictures were taken of every 
square inch of the telescope, and it is 
outfitted with some 100 handholds. 

Even if all goes well, it won't be pos- 
sible to tell whether the mission is a 
complete success for 13 to 15 weeks, 
according to David S. Leckorne, Hub- 
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's innovative course in 

tronic Music Technology gives 
| everything you need to build 
own computer-controlled 

ic center. You train at home 
the equipment that's revolu- n 
izing the music industry: a a 
erful 386sx/25 MHz IBM- 
patible computer, 80 meg hard 
e, Sound Blaster Pro Il- 

patible sound card, Cakewalk™ | 
I sequencing software, Casio 
fessional-level synthesizer with 
ch-sensitive keyboard, and a 

l interface that links your 
board/synthesizer to your computer — all 
rs to train with and keep! 


J Lj è ë 

т your passion for music into 
exciting high-tech career 

h the advent of MIDI (Musical Instrument 

ital Interface), an innovation that's trans- 

ed musical instruments into the ultimate 
puter peripherals, worlds of opportunity have 
ned up for the person who knows how to use, 
gram, and service this extraordinary digital 
ipment. 


Now you can prepare for a high-paying 

er as a sound engineer, recording engineer, or 
d technician ... even start your own business 
ing and servicing today's high-tech musical 
ruments and music systems. Or just unleash 

r own musical creativity, writing and 

nposing music with the breakthrough training 
equipment available only through NRI. 


e fully IBM-compatible 386sx/25 MHz 
nputer included in your course 
omes the center of your own 
nputerconrolld music 

dio. You enhance your l 
nputer's capabilities even TO 
ther by installing a Pf ////, 

ind Blaster Pro 11- 
npatible sound card 
h built-in MIDI interface — state- 

the-art technology that opens the door not 


todays co 


«m. you the skills you need to 


New! Includes 


only to electronic music applications, but also to 
the exciting new world of interactive multimedia. 


Your high-end Casio Model CTK-1000 
synthesizer features a touch-sensitive five-octave, 
MIDI-compatible digital keyboard with built-in 
monitor speakers, advanced tone editing, pattern 
and chord memory, tone and rhythm banks, and 
dozens of other state-of-the-art features. 


Plus, you get Cakewalk'M MIDI sequencing 
software, technology that allows you to lay sound 
tracks in creative new ways. You also build up 
circuits on the exclusive NRI Discovery Lab, 
going on to use your hand-held digital multim- 
eter to test the circuitry at the heart of today's 
revolutionary technology. 


keto: БЕ NE 
o GALAI mex s: 


earn to use, program, and service 
mputer-controlled, 
based music systems! 


the way, you first master the basics 
of electronic theory step by step, 
gaining a full understanding of the 
fundamental electronics so essential 
lor technicians and musicians alike. 
You then analyze sound generation 
techniques, digital logic, micropro- 
cessor fundamentals, and sampling 
and recording techniques ... 
ultimately getting first-hand 
experience as you explore MIDI, 
waveshaping, patching, sequencing, 
mixing, special effects, and much 
More. 


And, even if you've never been 
involved in music before, NRI gives you the right 
amount of basic training in music theory and 
musical notation to help you realize your creative 
potential and appreciate the many applications 
made possible by today’s interactive electronic 
music technology. 


Send today for FREE catalog 

Master the breakthrough technology that's 
changing the face of the music industry. Send for 
your free catalog today! If the coupon is 

missing, write to: NRI Schools, McGraw-Hill 
Continuing Education Center, 4401 Connecticut 
Avenue, NW, Washington DC 20008. 


IBM is а registered trademark of the IBM Corporation. Sound Blaster 
is a registered trademark of Creative Labs, Inc. 


No matter what your 
background, NRI gives 


take advantage of 


эшш in electronic music 


| MITER Schools 


| McGraw-Hill Continuing Education Center 
j 4401 Connecticut Avenue, NW, Washington DC 20008 


i 是 Check One FREE Catalog Only 


lao Electronic Music Technology Û Basic Electronics 
E к” today's opportunities | O Microcomputer Servicing 
B [| ÛJ TV/Video/Audio Servicing 
" Ql Computer-Aided Drafting 
J Industrial Electronics and Robotics 


О Computer Programming 

lJ Desktop Publishing & Design 
BL] Fiction/Nonfiction Writing 
ÛJ Bookkeeping & Accounting 
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available to help you along 
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BY 
MICHAEL 
ANTONOFF 


he introduction of Sharp's 
Viewcam video camera ear- 
lier this year helped 
change camcorder habits 
in much the same way 
Polaroid Corp. transformed 
snapshot photography 
decades ago—it made the 
viewing experience instant. The 
Viewcam's color active-matrix liquid- 
crystal display (LCD) frees you from 
peering into the eyepiece-viewfinder 
or connecting the camcorder to a tele- 
vision set. With the LCD, the picture 
can be shared with others as the event 
is being recorded or immediately after 
rewinding the tape. 

Also important is a built-in speaker, 
thus making a private earpiece option- 
al. You can even take the camera along 
on trips and use it to watch prerecord- 
ed movies on 8mm videocassettes. 

The Viewcam created a whole new 
product category: the all-in-one dis- 
play/camera/recorder. Laden with fea- 


tures, the original Viewcam (model 
VL-HL100U) continues to be priced at 
$2,199. It's flashy technology, to be 
sure, but plenty of decent camcorders 
that don't include a screen are avail- 
able for under $1,000. Yet, if people 
have come to expect one thing from 
consumer electronics, its that a good 
idea will eventually beget less-expen- 
sive imitators. Now, the Viewcam has 
them, in two different flavors. 

One, the Handycam Snap SC5 (list- 
ing at $1,200) is made by Sony Corp. 
The other, the Viewcam VL-E30U 
($1,199.95), is from Sharp itself. You 
should be able to find either of the new 
cameras for under $1,000. 

The latest Viewcam is twice as wide 
and a pound heavier than the Snap, 
which is as boxy as an old Kodak 
Brownie; you have to turn it around to 
see it's not a still-image camera. Both 
models come equipped with three- 
inch (diagonal) color screens and EA 

[Continued on page 118] ОА 


ANDY BRUSO 


Sharp’s and Sony's LCD-based camcorders are 


pioneering a new definition of portable 


video. Here's how the products compare. 
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POWER ZOOM 
- Pressing W (wide angle) smoothly 
^ widens picture while T (telephoto) 
N tightens it; a quiet motor frames 
^ Image TN 


| Й | \ | 


SWIVEL LENS 


Camera module can be 
rotated 180 degrees for 
self-portraits; lens has 
built-in cover; auto focus 
can be disengaged 


COLOR SCREEN 
Each has active-matrix 
three-inch display com- 
posed of 270,000 pixels; 
mirrored image of each 
camera's front is on 
screen. 


MODE SETTINGS 
Snap (record button 
must stay pressed) or 
Regular (touch to 
start/stop); Beeper 
enabled (alerts you to 
start/stop); Remote 
enabled 


PLAYBACK 
CONTROLS 

Functions include still 
and forward or reverse 
scan; Index Search 
(far left button) winds 
tape to end of last 
scene 


VIEWFINDER 
Extends battery life 
since screeh can be 
turned off; snaps to 
close-up or wide view 
but is a tad to the right 
of actual picture 
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introducing The Truck 
Thats Turned The Truck 
Industry Inside Out. 


If the new Chevy S-Series looks unlike рои else you've ever seen, it should. 


It was designed that way. Fact is, we started on the inside first, then worked our way 
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\ [That's called room. 


And because there's 
more of it throughout the 


cab, the seats travel farther back 


and recline farther back to maximize 


leg room and comfort. Also, the 
Sea "feature a Shape that fits a wide range of bottoms, with lumbar support to 
help the lower back and hips. For the driver, the instrument panel was designed to 
be easy to read. It’s backlit to improve its visibility on the darkest of nights. 


For a free product brochure call 1-800-950-2438. 
The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1993 GM Corp. All Rights Reserved. Buckle up, America! 


[he controls have been made easy to reach, easy to operate and easy 
to find so you can keep your eyes on the road where they belong. But 
for all the changes we've made to the inside, we thought it would be 


an equally good idea to keep the outside from getting in. And that's 


why the new Chevy S-Series has been designed in a way so you'll hear less of the 


5 


outside when youre inside. For starters, we've added more 
ү 2 075 Р 


interior trim panels. Then, sound absorbers were added 
throughout the dash. Finally, foam sealing plugs have been 
strategically placed throughout the vehicle to keep 
things quiet inside. Of course there aren't 
enough words in the English language 
that can prove the worth of 
the new Chevy S-Series 
that a test drive g 
couldn't accom- 
plish. So come on ín 


and see why everything else is history" You won't be disappointed. 
The New 
Chevy S-Series 


LIKE A КОСК 


> 
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~ FORD EXPLORER 


JEEP GRAND GHEROKEE 


RANGE ROVER 


TOYOTA LAND CRUISER 


Behind the wheel of a sport utility, 
you'll be looking for hills to «limb 


and rocks to scramble over. 


BY DAN MCCOSH ombine the military heritage of four-wheel-drive utility vehi- 
cles with the commanding view they offer from the driver's 
perch: Anyone with a bit of imagination might suddenly fan- 
cy himself on, maybe, the bridge of an aircraft carrier 
instead. The vehicles have a way of sparking fantasies, such 
as a trek to Uruguay...Africa...the outback or...the shop- 
ping mall? 

Let's face it: The booming interest in sport-utility vehi- 
cles is being fueled mainly by suburban driving in inclement weather. Only 
rarely are the vehicles’ roughhouse features—such as four-wheel drive, am- 


ple ground clearance, rear-loading doors, and boxy shapes—stressed by se- = 
rious off-road activity. | EG 


Even the Range Rover, arguably the sport utility witl M 
ge in ge : обнове more often found atthe beach than Û | 
the desert. And the most. popu Lip utilities, such ta Ford's E 


new а Снр Cherok 


Lay". i? 


with aplomb on the ice. 


Many of a sport utilitys basic features are specialized, of- 
fering capabilities rarely needed, with fundamental draw- 
backs that can impede daily driving. Crawling over rocks, for 
example, demands a suspension that is less than ideal for 
steering and handling. 

Sport utilities, consequently, have some of the most com- 
promised designs on the automotive market. Even high- 
tech features such as antilock brakes are difficult to engi- 
neer into these vehicles. Fortunately, today's sport utilities 
have largely managed to overcome these drawbacks while 
retaining the basic sporting capability that establishes 
their image and lures growing numbers of enthusiasts. 


o test how far sport-utility design has come, we took 
Te: recently redesigned Range Rover; the Jeep Grand 
Cherokee, with one of the few available V8 options in 
this class; the repowered Toyota Land Cruiser; and Ford's 
immensely popular Explorer to Michigan's Upper 
Peninsula. There, we traveled through ice and snow, and 
on clear roads as well. We drove on highways, on trails, and 
on the carefully groomed test track operated by ITT Teves, 
a maker of antilock brake systems. The Teves track is de- 
signed to reproduce a variety of slippery road conditions en- 
countered in day-to-day driving—a capability essential to 
developing antilock technology. The track enabled us to 
perform repeatable, objective tests of how a car or truck 
performs when snow falls and roads become slick. 

We found a few rough trails, but preferred challenges 
from snow and ice, because these 
are conditions sport utilities more 
often face today. ACCELERATION 

We rarely encountered the kind 
of terrain the Range Rover was 
originally developed to conquer. 
Something of a classic, the British- 
made vehicle today retains most of 
the basic features of the legendary 
Land Rover—the boxy, all-alu- 
minum, four-wheel-drive machine 
that starred in scores of African 
safari movies and earned its repu- 
tation from real military and expe- 
ditionary exploits as well. 

The design of today’s Range 
Rover is among the best for serious 
off-roading, with a full 11 inches of 
wheel travel at the rear, short 
overhangs front and rear, and an 
adjustable air suspension that can 
crank up the chassis. This adjust- 
ability lets the front bumper ap- " 
оо, even an unlikely 43-degree | | UBLE-LANE CHANG | 
upward curve in the road. = 

Offering more of a perch thana | Emu 
seat, the Range Rover is comfortable RANGE ROVER COUNTY 


JEEP GRAND CHEROKEE [A 


60-0 MPH IN FEET 


JEEP GRAND CHEROKEE 


FORD EXPLORER 


Attempting various parts of our battery 
of tests are, from top to bottom, the 
Toyota Land Cruiser, the Ford Explorer, meer EA 
the Range Rover, and the Jeep Grand три 

Cherokee. The Land Cruiser excels in split | 
takeoffs on ice and dry pavement; the “|| 
Explorer stays on its feet in the lane E 
change; and the Range Rover's traction- 
control system fails the icy-hill climb. An 
енна defective steering component 
put the Jeep Grand Cherokee into an 
abrupt spin when we attempted a panic 
stop 2 one set of wheels on ice and | 
the other set on dry pavement. MPH 


TOYOTA LAND CRUISER 
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enough for drivers, despite the odd, buslike angle of the 
steering wheel. In today's homogeneous world of ergonomic 
design, the driving position proclaims that the British, at 
least, are not bending much. 


adds eight inches to the Range Rover's original 100- 

inch wheelbase, making the rear seat seem almost lux- 
urious by comparison. The new Range Rover also has a 
highly unusual suspension—instantly adjustable air 
springs that not only are user-adjustable in five settings, 
but that also automatically respond to certain conditions. 
The automatic response is virtually real-time: as many as 
several hundred times a second. This is in sharp contrast 
to the load-leveling, only-at-a-stop approach taken by most 
air suspensions currently on the market. 

In its fully extended position, the air suspension in- 
creases ground clearance dramatically; in its "kneeling" po- 
sition, it brings the door sills close to the ground like a 
docile camel. Highway speeds are handled by various mid- 
ranges, including a setting that hunkers down for stability 
and slightly reduced air drag. 

Covering any condition a sport utility might face, this level 
of adjustment looks to be ideal. But the air suspension is not 
quite as useful as it would seem, since virtually all highway 
driving is handled in two of the mid-range positions, which 
are rarely distinguishable from behind the wheel. 

Still, the suspension is one aspect of the Range Rover's su- 
perior compromise between off-road capability and on-high- 
way handling. The latter is nothing like the average family 
саг: With its long-traveling, soft springs, the Range Rover 
rolls through slalom maneuvers like a ship in a cross swell. 

Extremely effective shock damping keeps all four wheels 
on the ground, even in the high-speed, double-lane change 
that has tripped up similarly softly sprung sport-utility de- 
signs in our past tests. Unlike those in our last evaluation of 
four-wheel-drive vehicles [^When the Going Gets Tough," 
Nov. '92], no car in this group showed any tendency to lift its 
wheels off the pavement in handling maneuvers. 

This confirms our belief that neither a high center of 
gravity nor soft springs is solely responsible for the tenden- 
cy of some sport utilities to roll over in the lane-change ma- 
neuver. In fact, overall tuning and a suspension design that 
controls oscillation from side to side are the critical factors. 

The Range Rover's new traction-control system and anti- 
lock brakes should have been a complement to its full-time 
four-wheel-drive system. In theory, the traction-control sys- 
tem should grip the spinning wheel momentarily, acting 
like a locking differential when the car is climbing hills on a 
so-called *split mu" surface—one on which one wheel is get- 
ting more grip than the other. 

In practice, the limited-slip unit worked. only with gentle 
pressure on the throttle. With more power, it quickly gave 
up when climbing a short grade with one set of wheels on 
concrete and the other on ice. Likewise, the traction-control 
system was ineffectual when the car was accelerating on a 
level ice/dry pavement combination. 

In fact, it takes a full-locking differential, not merely a 
limited-slip unit, to easily negotiate a hill with one wheel 
on ice. The Explorer and Grand Cherokee, without full 
lockers, did poorly but managed the climb. The Toyota, 
with its full-locking differential option, was able to acceler- 
ate effectively on a mixed surface, however. 

The Range Rover also produced disconcertingly long, 
wobbly stops on the ice/dry pavement combination, an indi- 
cation that the ABS is less effective than it should be. 

The Range Rover has numerous eccentricities that seem 
out of place in such an expensive vehicle. One that stands out 
is a seat-adjustment switch located so that you could easily sit 
on it and activate it while driving; another is a virtually illeg- 


T: new long-wheelbase version of the County model 


ible instrument panel. And 
the fit of the all-aluminum 
body panels is questionable. 
The Range Rover' overall 
panache and heritage can 
only partly overshadow 
such inadequacies. 

Unlike the Range Rover, 
Toyota's Land Cruiser 
hasn't been in many movies. 
Today, it has evolved into a 
big, luxurious—sometimes 
heavy and ponderous—peo- 
ple-hauler. In the Land 
Cruiser, you hunker down 
behind the wheel, and the 
long hood dominates the 
view. It's a nice feeling if the 


FULL-LOGK DIFFERENTIAL 


rhino off to the right is look- 
TRANSFER 4WD | ing restless. 
мезар Е Formerly underpowered, 


the Land Cruiser has a new 
212-horsepower, 4.5-liter in- 
line six-cylinder engine 
with four valves per cylin- 
der that produces at least 
adequate acceleration, 
though the vehicle is still 
the slowest in this group. 
Since it produces a maxi- 
mum 275 pound-feet of 
torque at 3,200 rpm, the en- 
gine is predictably busy. It 
is, however, smooth and 
relatively quiet. 

The Toyota's two rigid 
axles are supported by coil 
springs all around, nicely 
tuned to control body roll, 
enhance stability and pro- 
vide a relatively smooth 
highway ride. The fact that 
a vehicle with such a long 
body produced the second- 
fastest slalom time is a 


The Toyota Land Cruiser has an 
optional system that sequential- 
ly locks the center differential 
when put into low range, then, 
on demand, locks the rear differ- 
ential, followed by the front dif- 
ferential. The latter two are pro- | 
tected by а speed-sensing 
computer control that prohibits 
lockup at speeds greater than 
five mph. 


credit to its overall balance. 

Despite the suburban character of the Land Cruiser, it 
has one of the most determinedly bulldoggish options in 
the test group: an owner-operated differential lock that can 
sequentially lock up front, rear, and center differentials. A 
computer prevents the lock from staying engaged when you 
reach five mph. This setup eliminates any single-wheel 
slippage, making the Land Cruiser the king of the split-mu 
hill. But it also virtually eliminates any steering control if 
left engaged on a dry surface; this is disconcerting, to say 
the least. The lock is a neat feature if you are pulling a boat 
out of the water onto a ramp, however. 

The Land Cruiser was a bit tail-happy on the track’s high- 
speed slippery circle and a bit of a handful when it finally 
broke loose and slid. Otherwise, it’s stable and secure, largely 
because of its long wheelbase and 4,760-pound curb weight. 


ly in the luxury section of the sport-utility spectrum, 
while the new Jeep Grand Cherokee and Ford Explorer 
represent the middle class. Launched only two years ago, 
the Grand Cherokee, which was upgraded last year with a 
220-hp, 5.2-liter V8, still has some teething pains. 
Rather than being based on a truck frame, the Grand 
Cherokee is one of the few sport utilities built on a unit body, 
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В: the Range Rover and the Land Cruiser stand firm- 


which lowers its overall height while maintaining interior 
headroom. This construction also tends to lower the center of 
gravity and contributes to pleasant, carlike handling. The 
Grand Cherokee's seating position is less upright and more 
reminiscent of a car's than many of its competitors’. The ve- 
hicle relies on numerous "Jeep" styling cues to ensure that 
its basic identity as an off-roader doesn't become blurred. 

We had experienced this carlike quality before, without 
the V8, on our most recent set of tests. The Grand Cherokee 
repeated its near-sports-car performance, scoring solid firsts 
in the slalom, lane-change, and acceleration categories. 

Surprisingly, our tests of the Grand Cherokee's antilock 
brake system on a combination of dry pavement and ice 
produced two violent spins at about 50 mph—exactly what 
ABS is supposed to prevent. The other three sport utilities 
performed the same stopping maneuver without difficulty, 
and Chrysler and Teves engineers assured us that such re- 
sults are not normal for the Grand Cherokee, either. 

Two days later, a severe looseness developed in the 
Grand Cherokee's steering wheel: The eventual diagnosis 
was that a snap ring had come loose in the tilt-wheel mech- 
anism. ABSs sense wheel-speed differences and release 
brake pressure in the locking wheel in microseconds. 
Looseness in the front end can cause a vehicle to swerve in 
the instant before the brake is released. Some Grand 
Cherokees have been recalled to replace a loose front-axle 
bushing that has contributed to similar behavior. 

We suspect that the faulty steering wheel in our test ve- 
hicle contributed to the spin. In any case, the incident 
demonstrated the need to carefully maintain suspension 
and steering components for ABSs to operate properly. 
We had traveled several hundred miles from the proving 
ground by the time the full scope of the problem emerged, 
so it was impossible to repeat the ABS test, although the 
problem did not appear on other Cherokees we have tested. 
None of this reflects favorably on the quality of the earliest 
Grand Cherokees off the product line. 

[Continued on page 120] 


VALUE VERSUS UTILITY 


The Jeep Grand Cherokee offers the best value among our test 
group, though | wish it were roomier and that it had the Toyota's 
locking differential system. The Jeep's optional V8 runs more 
smoothly and with slightly more power than the base six-cylinder 
engine—and even at $27,000, the system we tested is an excel- 
lent buy. The Jeep offers fine on-road handling and acceptable 
performance in poor road conditions and on trails. And the V8's 

substantial power reserve enhances the vehicle's towing ability. 

The Ford Explorer combines compact width with a much longer 
length (it's actually longer than the "full-size" Ford Bronco), to 
create a new type of sport utility that has generated a great deal 
of enthusiasm. Yet | found it boring to drive and somewhat disap- 
pointing: Its steering ratio is very slow and its response seems 
somewhat wooden. The Explorer is as expensive as the Jeep, 
so it needs a V8—but quick—1o keep pace. 

The Toyota Land Cruiser is, in essence, a Japanese-made, 
nine-tenths-scale version of the ever-popular Chevrolet 
Suburban. Its three rows of seats are excellent for people mov- 
ing—it's a super station wagon with truck-tough underpinnings. 
The Land Cruiser is a special-purpose machine that's great if 
you need to transport a platoon-size group or some hefty ob- 
jects. If you don't have such a need, spare the expense. 

The Range Rover is certainly not a car | would buy myself. It pro- 
jects an upscale, gentrified image, but it's still too expensive and 
doesn't operate as effectively on the road as it does off it. The 
Range Hover's traction-control system needs improvement, and 
the vehicle desperately needs better body fit—door gaps that you 
can't stick your finger through, for example—and a front-seat envi- 
ronment that's more driver-friendly.—Don Sherman 
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If you think home theater means а room full 


of speakers the size of movie posters... 


“In fact, the more I use 


Acoustimass speakers, the 
more amazed I am.” 


— Julian Hirsch, Stereo Review 


The deep, powerful lows that help make 
movies sound so real are produced by the 
Bose patented Acoustimass bass module. 
Hide it completely out of view anywhere in 
the room. 


The Bose Acoustimass-7 home theater speaker system 


Like magic, Bose’ Acoustimass 
home theater speaker systems turn 
an evening at home into a night at 
the movies. 


Home theater 
made more lifelike 


At your favorite movie theater 
you hear everything, all around you, 
no matter where you sit. Bose Direct/ 
Reflecting” speaker technology pro- 
vides movie theater realism in your 
home by reflecting part of the sound 
off your walls. Everyone watching 
gets the same lifelike movie experience. 

Your movie theater also provides 
consistent, matched sound — because 
all the speakers are the same. This 
advantage is usually ignored with 
home theater, but not with Acousti- 
mass speakers. Like the movies, they 
have identical left, center, and right 
channels. 

And for complete surround, add 
other Acoustimass speakers for 
matched rear channel sound. 


Home theater made smaller 
.. Conventional speaker technology, 


where better sound means bigger 


speakers, makes home theater 


impractical. But Acoustimass speaker 
arrays stand no taller than a video 
tape, so you can place them just 
about anywhere. 

And Acoustimass home theater 
speaker systems are only made by 
Bose, the most respected name in 
audio. 


Check your local newspaper 
for special offers — 


Then go look. And listen. You'll 
find there's an Acoustimass home 
theater speaker system to fit your 
needs and your budget. Or call us 
toll free for more information and 
names of authorized dealers. 

With Acoustimass speakers, you'll 
no longer just watch a train cross 
your TV screen. You'll feel it rumble 


right through your living room. 


Call for a FREE Guide 


to home theater. 
1-800-444-BOSE Ext. 282 


(1-800-444-2673) 


Mon-Fri 9AM to 9PM. Saturday 9AM to 5РМ 


©1993 Bose Corporation. Covered by patent nights issued andor pending. [94488 
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Better sound through research. 


hen Crash 'N Burn, a video game for 
the new 3DO system, was demonstrat- 
ed at a conference of the digiterati in 
Los Angeles, you could almost feel the 
temperature of the hall rising. 
Animated cars raced along a two-lane 
highway over hills and around curves; 
bad steering could cause a roadside 
wreck or a collision with another vehicle. Your car might catch fire. 
The game was followed by another called Total Eclipse, a space 
combat simulation. 

As the lights came back on, a member of the audience stood up 
and protested that here was a new platform of vast potential that, 
instead of offering something really different, was showcasing soft- 
ware that merely echoed the increasingly violent—and now more 
realistic—excesses that have characterized video games for a 
decade. The protester must have struck a chord, because the presen- 
ter was nearly clapped off the stage. 

The trouble with 3DO is that in order to become a success, it 
must at least initially go after the same audience that helped 
launch Super Nintendo and Sega Genesis: young adult males bent 
on action fantasies and mindless mayhem. 

Yet there's a lot more going on here than a faster, fancier video 
game machine; the product could be the start of a new generation 
of TV-based home computers. The 3DO Company has hinted at 
possible peripherals for the multiplayer that may include mouse 
controllers and plug-in keyboards. And you'll notice the innards of 
the machine look more like a computer's than a video game's. A 32- 
bit RISC (Reduced Instruction Set Computer) processor, custom 
animation processors, and a high-end DMA (Direct Memory 
Access) controller, for example, are more likely to be found under 
the hood of a PC than inside a video game system. In addition, the 
speed of the system, processing millions of bits per second, is cer- 
tainly more akin to that of high-speed computer processing than to 
a video game. 

Some of the biggest companies in the entertainment industry 
have staked a claim on this contraption—an appliance bearing a 
striking resemblance to an old-fashioned waffle iron—that con- 


the Animals, 


The $700 FZ-1 Real 3D0 
Interactive Multiplayer from 
Panasonic attaches to a 
television and accepts soft- 
ware on — discs. 
Images, which are pro- 
cessed at 50 times the 
speed of conventional video 
game systems, are ex- 
tremely realistic. Some of 
the upcoming interactive 
software titles for the ma- 
chine are shown here (far 
right, from top to bottom): 
Megarace, The San Diego 
Zoo Presents 


Twisted, 
Oceans Below, 
and The 20th 
Century Video 
Almanac. 


Stunning explosions and lifelike animation 


make the 3DO system a convincing games playe 


But this device is also potentially the mo: 


versatile home computer ye 
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САМ ATARI К-О 3D0? 


In the world of | 
video game play- 
ers, Atari is the 
equivalent of a 
rock group that 
once dominated 
the charts but 
hasn't cracked the 
top 40 in years. 

Thanks to a 
management de- 
termined to re- 
claim its glory and 
a corps of loyal 
fans, the company 
has managed to 
stay in business. And now, after more than 10 years without a bona 
fide number-one hit, Atari is poised for a comeback. 

The comeback vehicle is the Atari Jaguar, a $200 64-bit multimedia 
system that the company claims is better and/or cheaper than the ex- 
isting 16-bit Sega Genesis and Super Nintendo Entertainment 
System or 3DO's 32-bit system. The Jaguar is hitting store shelves 
now, two years earlier than the 64-bit, $250 system that Nintendo and 
Silicon Graphics are developing in their Project Reality venture. The 
Project Reality player will be based on a new low-cost version of a 
Silicon Graphics MIPS chip. Such chips, used in certain graphics-in- 
tensive workstations, excel at processing textured surfaces. So rather 
than depicting a canyon wall as a homogeneous brown slab, for ex- 
ample, the chip should be able to generate discernible sedimentary 
layers—and allow viewers to swiftly shift perspectives. 

The Jaguar is built around a Motorola 68000 processor and custom 
chips called Tom and Jerry that incorporate impressive-sounding au- 
dio and video capabilities. Atari claims Jaguar software will feature 
lifelike, real-time manipulation of more than 16 million colors. It touts 
sophisticated features like texture mapping for ^wrapping" images on- 
to two- or three-dimensional structures; morphing for transforming im- 
ages; warping for producing cartoon-like effects; and lighting and 
transparency capabilities for creating realistic shadows. 

Full-motion video is promised once an optional CD-ROM add-on 
is available. It will cost another $200 and also play audio CDs, 
Kodak Photo CDs, and CD+G karaoke discs. 

The initial game titles were developed internally at Atari, but the 
company claims plenty of developers will be selling cartridges for 
$50 to $80. Atari is holding the names of developers and retailers 
close to its vest. 

The Jaguar isn't the first comeback effort, just the most ambitious. 
Following a spectacular crash in the early 1980s, the company was 
acquired by the Tramiel family in 1984. from Warner 
Communications (now Time Warner). The company's first major ef- 
fort under new ownership was the ST family of desktop computers, 
followed by the Falcon line. But the IBM PC and the Apple 
Macintosh attracted more buyers, sellers, and developers and took 
over the business marketplace. Nintendo and Sega revived the home- 
game market and even arch-rival Commodore International—which 
Atari chairman Jack Tramiel once ran—has carved a niche in the mul- 
timedia world through the video- and audio-editing capabilities of its 
Amiga computer and the Amiga CD32 game system. 

Ironies abound in Atari's effort. IBM, on the comeback trail itself, 
submitted the lowest bid and will manufacture the Jaguar. Time 
Warmer, which owns 24 percent of Atari Computer Corp. and is 
making a video library available to Atari developers, is also an in- 
vestor in 3DO. Meanwhile, Sega has announced that its next-gen- 
eration machine will be available in the fall of 1994 for an initial price 
of about $500, including a CD-ROM player. The machine will be 
based on a 32-bit chip being developed by Hitachi.—Sandy Reed 


Mari's - Jaguar خاس‎ system will - 
cartridges when it first goes on sale. 
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nects to your television set and stereo system. If you believe 
the promises, about the only thing the 3DO unit won't be 
able to do is make breakfast. 

Among 3DO's licensees are Matsushita, AT&T, Time 
Warner, and Electronic Arts. Matsushita, under its 
Panasonic brand name, is the first company to offer 
3DO technology, in the form of the FZ-1 Real 3DO 
Interactive Multiplayer. 

Sanyo will offer its version of the 3DO machine next 
year, and AT&T will market a version of the player for 
telephone-network-based services. Recently, U S West 
announced it will use 3DO technology in a set-top box 
that will provide movies on demand and interactive 
shopping and should be available sometime in 1994. 
The 3DO Company has also suggested a 3DO system 
that will act as a “smart” cable box, offering interactive 
shopping, gaming, and access to on-line cable net- 
works. To use the 3DO machine as a cable box, howev- 
er, digital code needs to be written and transmitted—some- 
thing that could happen in the next few years. “Eventually 
the machine will support High-Definition Television 
[HDTV]," adds Trip Hawkins, founder and CEO of The 3DO 
Company in Redwood City, Calif. Pass the syrup? 


500-channel cable systems is not lost on another 3DO 
aa backer, Time Warner. For a cable system operator and 
cable channel owner, the interactive possibilities of the 
technology are enormous. In addition, both Time Warner 
and Matsushita have large film and television libraries 
whose program contents could one day be digitized and 
turned into games or new forms of interactive entertain- 
ment. No one is quite sure what form the digital age will 
take. A lot of things still have to fall into place, such as 
compression techniques and distribution conduits, but it 
seems clear that 3DO has a chance to be one of the prime 
portals of entertainment and information into the home. It 
might even become the box that will finally fulfill the elu- 
sive potential of the home computer. 

What makes 3DO technology special is a pair of propri- 
etary animation processors that calculate the placement of 
graphics so quickly that the instant you move the joystick, 
images on screen change accordingly [see “It’s All in the 
Chips," page 104]. The images are more realistic and com- 
plex than what home video game aficionados have come to 
expect. А simulated view of outer space, for instance, might 
contain a three-dimensional moon spinning against a 
[Continued on page 118] 


A: the talk about an information superhighway and 


Left to right: Dave Needle, hardware mastermind; Trip 
Hawkins, founder and CEO of The 3DO Company; and 
RJ Mical, software specialist, tinker with a prototype 
interactive multiplayer. Mical and Needle are coinven- 
tors of the machine. 
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have already . 
gone platinum. 


Dual air bags in an all-new .3 | 
instrument panel. Anti-locl 4 


260 horsepower апа 25 n m g^ 


GM к: 1993 GM Corp. All rights reserved, 

2 | Roadmaster is a registered trademark of GM Corp 
Buckle up, America! *EPA estimated MPG 

17 city, 25 highway. 


IT'S ALL 
IN THE 
CHIPS 


Suppose you could shrink 
down to the size of a disc 
and enter the 3DO box via 
its CD-ROM drive. If you 
looked to the left, you'd 
see the brain of the 3DO 
multiplayer: a CPU based 
on a RISC (Reduced 
Instruction Set Computer) 
design, the same type of 
CPU used in engineering 
workstations. To the right, 
you'd find a DMA (Direct 
Memory Access) channel 
and two custom animation 
processors nestled to- 
gether on one silicon chip 
the size of a thumbnail. 
The proprietary animation 
processors control graph- 
ics and animation while the DMA acts like a 
centralized traffic cop, receiving data that's 
being read off the CD and assigning pro- 
cessing tasks to various chips within the 
loop. 

The custom animation processors are the 
heartbeat of the system. Within the proces- 
sors is a special animation engine that manip- 
ulates graphics and video in real time using a 
process called ce/ animation. Graphics are 
organized into thousands of cels, or high-res- 
olution images, that can be set in motion, 
scaled, or rotated. 

For example, an image of a car on a race- 
track could be made up of 4,000 cels of any 
shape and size. If we take the same image 
running on a 16-bit game system, it would be 
comprised of a maximum of 64 cels of a cer- 
tain shape and size. The entire racetrack 
might be one cel, so it couldn't be manipulat- 
ed or rotated fluidly. 

With 3DO technology, the thousands of 
cels composing an image are manipulated 
at a rate we perceive as instant. As you pilot 
a spaceship, for example, the program gen- 
erates scenery changes on the fly rather 
than loading static, prestored backdrops. 
The scenery changes as you turn. Lighting 
effects such as a shifting shadow from a 
solitary cloud are also depicted. The anima- 
tion processors are responsible for textured 
graphics, three-dimensional recalculations 


when you shift perspectives, and layering ef-. 


fects. In the latter case, a character might be 
staged in such a way that objects appear in 
front of and behind him. 

Motion video sequences are manipulated 
on the fly. With one soon-to-be-released title, 
you can make your own video jigsaw puzzle 
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in which you slice up a video image and 
paste the pieces onto rotating objects. 

Remember that CD-ROM drive you slid in 
on? At 300 kilobytes per second, it reads data 
off the disc at twice the speed of standard 
drives. Another difference between 
the ЗОО player and current sys- 
tems is that side chips dedicated to 
handling audio and video process- 
ing offload the general housekeep- 
ing chores from the CPU. That way 
the CPU can stick to such tasks as 
monitoring a player's position at a 
given time, calculating whether or 
not a plane is being struck by a mis- 
sile, and, most important, running 
the operating system. To keep 
costs down, game machines and 
many desktop computers have typ- 
ically relied on the CPU to run the 
works. When it bogged down, you 
either had to wait or watch jerky 
animation. 

If you look down, you'll notice you 
are walking on a 32-bit pathway. If 
you were inside an older system, 
chances are the pathway would be 
16 or 8 bits wide. The more bits, the 
larger the bandwidth and the faster 
information can travel from one part 
of the system to another. 

The amount of data that can be 
accommodated in any second is 
not unlike the number of vehicles 
that can move along a highway at 
once. The more lanes there are, 
the greater the capacity. In com- 
puting, multiple lanes mean deliv- 
ery of faster and richer graphics. 
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Sizing Up Systems: 

The 3D0 system displays 
16 million colors and pro- 
cesses 64 million pixels 
per second, as compared 
to 16- or 32-bit systems, 
which display up to 256 
process 1 to 3 
million pixels per second. 
A TV displays roughly 2 
million colors and pro- 
cesses 6 million bits per 
second. 3DO's enhanced 
palette and quick pro- 
cessing speed produce 
brighter on-screen images 
and animation sequences 
that move smoothly and 
with more fluidity. 


colors a 


GRAPHICS 


ix | ADDITIONAL 

DOES s DRIVES 
(BOUE ee 
А 32 Д DRAM 
йыт Же 
р E oq 4 » 
DN EXPANSION 

ЭС PORT CONTROL 12 | 
ЦУ) конто PAD 
| 3D GOGGLES 
KEYBOARD 


Р A 


- мано. 7 ом 
| PROCESSOR SRAM 


ax 
т 


b |. 
e i 
wy ' 

HFT | 


Uy 5‏ ية 


кое i 
СТР. | 


"AL - 
ri "x 


iij 


Por 
„ЛАУ 
ү AM, 


TOM WHITE 


sce у " 

i" = LER UM ww 
Ae Ah! 
Jah 
r= 


ма. S 

3 1 
1 м 

LY 二 


ў 


B 


Full-motion, VHS-quality video is not yet 
part of the 3DO package. Enormous 
amounts of data are needed to create 
movielike images, and all but the most 
powerful systems fall short when trying to im- 
part the data at a smooth 
frame rate. 

To fit the digital video on a 
CD-ROM, the data must be 
compressed. Many software 
developers are using Cinipak, 
a software-based solution 
that compresses information 
on the disc. The 3DO box 
supports Cinipak and actually 
improves it; once the data is 
lifted off the disc, the anima- 
tion processors can further 
manipulate the video images. 
But 3DO plans to turn to an- 
other compression scheme 
known as MPEG [see "The 
Big Squeeze," Nov.] next 
year. By plugging a full-mo- 
tion video cartridge (the price 
hasnt yet been set) into an 
expansion port, you'll be able 
to watch VHS-quality video 
from a disc. 

The 3DO system's motion 
video sequences fill the 
screen. On other systems that 
support Cinipak, such as Apple 
Computer's Quicktime, the 
picture is displayed in a video 
"window" that occupies about a 
quarter of the screen, so you 
squint to see the action. 
—M.M.S. 


Now you can get perfectly steady videos 
at the following locations. 


ША. - er ald 
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From horseback. From a distance. [se d ski lift. 
hile shooting conditions may be shaky, your videos certainly And consider all our camcorders come with. 
don’t have to be. Not if you’re recording with one of The Hi8 UCSS offers a 12x optical, 24x digital 

: Canon’s newest camcorders, zoom, A digital signal processor for sharper 


the UCSS or E700, with details and truer colors. And a five-mode pro- 
our revolutionary Optical grammed AE that e ensures beautifully exposed 
Image Stabilization 


Canon's flexible 


pictu res even vari-angle prism virtually 


eliminates shaking. 


B9 under some of the 
toughest conditions. The 8mm E700 

Illuminator comes with a built-in pop-up 

light for indoor or *0 Lux" shooting. 

| A 12x zoom. And a three-mode pro- 

grammed AE. Best of all, though, both 

camcorders are fully automatic and 


Without Optical With Optical Бе system. 
Image Stabilization”. Stabilization, The system, 


which we call Shake Absorber,™ works like 
no other in eliminating camcorder shake. A 
specially designed vari-angle prism is 
SHAKE: the reason why. The 
ABSORBER” prism optically com- 
pensates for hand tremors and external user friendly. 
vibrations to ensure that you get per- | | So check is the UCSS and the 
fectly steady video images, especially in 88 | E- E700. You'll realize how good they are 
si imm же i | i E /00 | UCS 5 in just two shakes. 
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PHILIPS DCC, 
THE ULTIMATE CASSE 


г TAKE THIS SIMPLE TEST. - 


Can you take it on the road if the road is a trail? 


Try taking any portable disc player for a little off-roading and 


you ll quickly quickly quickly see see see why it's not such 
a good idea. But if it's Philips Digital Compact Cassette 


you'll get crystal-clear digital sound with no skipping. 


[B] v В| Does it record i In n pure digital sound? 
| : ا‎ Rm ud For the DCC home deck, the answer is a E 
resounding (and digitally pure) yes. Finally, you ® 


can take your favorite music and turn it into your own 


taped digital recordings. 


Does it impress the experts? 


^... There is no question that it rivals CD 


According to the press, DCC has it all: record and sound quality...” 


` Stereo Review, November 1992 


playback in CD-quality digital sound, all in a D D 
complete system including portable, home and car units. 


Will it play your existing cassettes? 
All DCC players will play your existing cassettes as well as hundreds of 
prerecorded titles on the new Digital Compact Cassette. Obsolescence is 


one feature we didn't plan into the DCC system. 


Do you get free music for a year? 
With DCC you do. When you buy any Philips DCC player, you can 
get a free DCC tape every month, for 12 months. See our retail 


display for full details. 


[F] Is there really any other choice? 


None that makes so much sense on so many different levels. Once you experience The Ultimate 


Cassette System; you'll understand exactly what we mean when we say DCC is the way it will be. 


THE WAY IT WILL BE. | For the dealer nearest you, call 1-800-982-3737. 
PHILIPS 


Another First From Philips. 


© 1993 Philips Consumer Electronics Company. A Division of North American Philips Corporation. 


What's New 


AUTOMOTIVE 


Alternate Energy 

and Concept Vehicles 

Aston Martin Lagonda Vignale, September, page 18 
BMW CI Concept Bike with safety features, May, page 16 
Chevrolet Highlander compoct truck, April, page 8 

Cushman Zero Emissions three-wheel electric, April, page 12 
Dodge Viper GTS Coupe, May, page 14 

Egg-shaped electric car with solar panel, October, page 16 
Ellipsis Il, August, page 18 

Esoro E301 electric car, July, page 22 

Eurotaxi electric cab, April, page 26 

Fiat electric car, July, poge 23 

Ford Ranger Jukebox pickup, May, page 15 

Honda race cor, June, page 16 

Hyundai HCD-II sports coupe, June, page 20 

Kewet compact electric car, October, page 18 

Mercedes coupe with glass roof, August, page 12 
Mercedes-Benz 190 electric sedan, July, page 24 

Motor scooter powered by compressed natural gas, February, роде 8 
Plymouth Prowler hot rod with safety features, July, page 12 
Rafa 10 solar-powered rally cor, January, page 12 

Raffica three-seat сог, April, page 12 

Renault Racoon amphibious car, July, page 10 

SEAT Concept-T from Spain, April, page 25 

Scorpion three-wheeler, January, page 14 
Renoult Zoom “shrinking” cor; February, page 9 
‘Water-bed car with sonar massager, September, page 28 


New Сат News 

Chrysler New Yorker ond LHS, April, page 14 

Ford Ranger Splash pickup, April, page 10 

European Corsa hatchback, October, page 22 

Lincoln Continental, November, page 15 

Aston Martin DB7, August, page 9 

Aston Martin Vantage, February, page 16 

BMW 325i convertible, June, page 9 

BMW 530 and 540 sedans, May, page 13 

BMW 850CSi 12-cylinder sports coupe, January, роде 13. 
BMW M3, July, page 20 

Bentley Brooklands, January, page 18 

Bugatti EB112, June, page 22 

Chevrolet Camaro convertible, November, page 11 
Dodge Ram pickup with V10 engine, January, page 10 
European Ford Escort, March, page 16 

Ferarri 456 GT, March, page 24 


GM Lumina, Silhouette, and Trans Sport SE minivans, November, page 14 


Jaguar XJR-S, February, page 12 

Lotus Esprit $4, October, page 11 

Mazda AZ-1 minicoupe with gull-wing doors, March, page 13 
Mercedes C-class compact cars, July, роде 14 
Mitsubishi Diomante luxury station wagon, March, page 14 
McLaren FI, June, page 10 

Nissan Micra, July, page 25 

Renault Twingo hatchback, April, page 16 

Rover 600 sedan September, page 16 

Saab 900 with six-cylinder engine, September, page 26 
Volkswagen Golf ЇЇ GL, May, page 20 

Volvo 850 station wagon, July, page 21 


` TRANSPORTATION TECHNOLOGY 


Always-open hatch, October, page 14 

Back Radar for reverse driving safety, July, page 14 
Basketball hoop attachable to pickup truck, October, page 18 
Construction vehide safety alarm system, April, page 10 
Cyberlran rail transportation system, July, page 22 
Digital electronic compass for cars, February, page 9 
Double-decker train, May, page 12 

Elevated, computer-controlled taxis, October, page 16 
Ford CD4E automatic transmission, July, page 15 

GM's Oldsmobile Aurora V8 engine, March, page 20 
High-security trailer made of plastic, July, page 16 
High-speed X2000 train from Sweden, February, page 10 
Humvee robotic jeep, January, page 16 
Hybrid cor doors of steel and plastics, August, page 14 
Pickup truck bed extender, June, page 22 

Protective cover for hatchback interiors, November, page 20 
Soab 24-valve six-cylinder engine, February, page 14 
Shock-absorbing railroad track system, March, page 20 
Tire inflotor/fire extinguisher unit, April, page 9 
Underwater tube transportation system, May, page 13 
Weatherproof car-roof storage box, May, page 16 
Windshield wipers with scrubber strip, June, page 16 


AVIATION AND SPACE 
Boeing runway-based launch system, October, page 10 
Boeing surveillance plane with diomond wing structure, May, page 21 
Howk gyroplone, February, page 16 
‘Lockheed’s proposed AX fighter, February, page 14 
McDonnell Douglas helicopter with anti-torque system, July, page 10 
McDonnell Douglas plane/helicoptor hybrid, November, page 15 
Perseus A unmanned high-altitude research plane, May, page 17 
Unmanned tilt-rotar aircraft, October, page 20 
Weather-forcasting drone, May, page 20 


BICYCLES 
Adjustable seat with split cushion, September, — 
Helmet with self-inflating air cushion, April, page 9 
Broke pads that clean wheel rims, October, page 22 
Custom-designed delivery bicycles, February, page 10 
Lightweight bike with carbon fiber frame, January, page 10 
Motion-sensing alarm, March, page 13 

* Mountain bike with beryllium frome, July, poge 25 
Protective cover, August, poge 20 
Recumbent bike built for two, July, page 20 
Retrofit engine, May, page 15 
Rocking Rider bike with adjustable axle, January, page 18 
Shock-ahsorbing bicycle, November, page 20 
Stowaway bike luggage rock/troiler, September, page 16 
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Telescoping air pump, March, page 16 
Two-wheel-drive bicycle, June, page 14 
Wind deflectors for eors, February, page 14 


COMPUTERS 


Desktops, Notebooks, 

and Technology 

AST Advantage Pro 4865X/33 multimedia PC, May, page 17 
AST Bravo LP PC with energy management, September, page 18 
AST PowerExec 4/2551. ColorPlus notebook, April, роде 14 
Conon NoteJet 486 notebook/printer, June, page В 
Hewlett-Packard OmniBook 300, September, page 15 
Hewlett-Packard 100LX palmtop with e-mail, June, page 14 
IBM ThinkPad 700C with 10.4-inch color display, April, page 16 
IBM Thinkpad 500 subnotebook, October, роде 17 - 
Lexar PCs with Expansion Bus, August, page 18 

Multimedia notebook with CD-ROM drive, May, page 20 

NEC Ultralite Versa 25CP convertible notebook, June, page 16 
Subnotebook that records sound, April, page 12 

Tandy multimedia PC, January, page 10 

Toshiba Т6600С multimedia notebooks, November, page 16 
Upgradeable video display terminal, July, page 25. 

Zenith 2-Lite 320L Model 60W notebook, March, page 12 


Software and Peripherals 

3-D handheld mouse, January, page 11 

3-D home-design software, March, page 13 

Animated personal organizer, November, page 10 

City-quide software, April, page 26 

Computer car reference, July, page 23 

Computer audio controller for CD-ROM, VCR, TV October, роде 10 
Computer/guitar recorder, October, page 17 

Computer-to-video converter, March, page 14 

Desktop aquarium, August, page 8 

Digital copier translates from i даи, Ж November, page 14 
Durable CD-ROM cose, May, page 21. 

Electric train control, Üdober, page 11 — 
Envelops-oddressing softwore and printer, April, paga 25 
Equipment safety fasteners, Merch, page 16: | 
Ergonmic keyboard, February, page 10 

Ergonomically redesigned mouse, July, page 23 

Fractals for Windows, July, page 12 

Home-automotion program, August, page 12 

Immune system interactive exhibit, June, page 8 

Keyboard with Braille characters, November, page 11 

Logitech handheld microphone/speoker unit, April, page В 

Lotus Improv for Windows spreadsheet, April, page 16 

Low-cost color printer, July, page 24 | 

MIDI for multimedia, September, page 26 

Macintosh sound customizer, October, page 10 

Motion-simulating program, August, page 14 

Music-reading program for scanners, July, page 24 

Notepad to add handwritten notations to dota, August, poge 20. 
Nutek operating system thot runs Mac software, July, page 11 
Podded-leather mouse support pad, July, page 14 

Pointing device for 3D applications, September, роде 14. 
Retrofit snap-on touch screen, June, page 10 

Slide-sconner drive, May, page 16 . 

Talking mop, July, page 24 

The great manmade wonders of the world CD-ROM, January, page 12 
Train photos stored on computer, August, poge 20 — 

Video camera with mikes for PCs, September, page 28 
Whiteboard interfaces with PCs, November, page 19 
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ELECTRONICS 


Audio 

Bose Ponaroy speaker system, September, page 28 

Car seat that vibrates in time to music, March, page 12 

Carrying cose for portable MiniDisc player, July, page 16 

Casio voice-recognition musical keyboard, June, page 22 

Clock radio with built-in weather report, November, page 20 
Dome-shaped stereo speakers, August, page 9 

Fisher Studio 24-CD Management System, June, page 16 
Mini-disc player/recorder for home use, September, page 16 
Pipe sculpture speakers, September, page 16 

Portable digital compact cassette players, May, page 15 

Portable photo-and-audio CD player, August, page 18 

Portable stereo swivels to follow listener, November, page 16 
Recoton wireless stereo speaker system, Janvary, page 16 
Sanyo MDX-P1 MiniDisc player, April, page 16 
Sanyo car MD-300 (D/MiniDisc player, May, page 12 

Sharp CD-Q10 microcomponent stereo system, Janvary, page 13 
Shelt-sized CD storage and selection system, November, page 15 
Sony TCD-D7 portable DAT unit, June, page 9 

Yamaha QY20 music processor, July, page 25 


Communications 

AT&T phone scrambling device, Janvary, page 14 

AT&T/EO Personal Communicator, April, page 10 

Caller 10 phone number display device, May, роде 21 
Computerized touchscreen cellular phone, June, page 20 

Cordless phone with speakerphone base, July, page 16 

Facsimile cartridge for loser printers, April, page 26 
Fax-forwording device, May, page 13 

Fax/modem connection kit, May, page 21 

Hang-on-the-wall-fax, August, page 9 

LCD message board, January, page 12 

Marine weather radio, January, page 16 

Mini message recorder, July, page 20 

Miniature hands-free microphone, January, page 11 

Multiple fax receiver, February, page 16 

Personal Digital Companion, November, page 19 

Philips advanced phone with computer components, April, page 14 
Pocket-size fax machine, May, page 12 

Portable cellular phone/fox machine, May, page 20 

Seiko Receptor watch with personal message display, August, page 8 


Small land-based satellite communications terminal, November, page 15 


Wrist phone, September, page 15 


Miscellaneous 

Adjustable light-therapy goggles, May, page 13 

Battery with built-in recharger, August, page 18 

Body-composition analyzer, October, page 17 

Business card scanner, October, page 22 

Casio watch with hidden calculator, June, page 8 

Check-printing calculator, April, page 16 

Child's digital wotch/paging system, May, page 17 

Credit-card-size memo recorder, June, page В 

Credit-card-size shaver, January, page 13 

Computerized pill dispenser, July, page 14 

Desktop weather station, June, page 22 

Digitol book system with audio, November, page 14 

Electric applionte utility calculator, March, page 16 

Electronic Scrabble dictionary, June, page 20 

Elecironit organizer for children, October, page 10 

Electronic shoe sizer, July, page 12 

Electronic signature pad for credit card reciept, July, page 15 
lithium battery, April, page 10 

F/A-18 fighter simulator, September, page 22 

Inexpensive noise-cancellation headset, November, page 15 

Interlocking single-CD storage sleeves, January, page 16 

Multi-display marine instruments, July, page 15 

Night-vision viewer, November, page 14 

Pocket-size navigator with GPS, May, page 17 

Portable device measures wind speed and nir temp, July, page 16 

Portfolio with built-in lamp, March, poge 14 

Power-surge protector for travelers, January, page 14 


Sharp 02-9600 Wizard electronic organizer with pen, February, page 8 


Side-entry surge protector, February, page 14 
Solor charger for handheld video games, September, page 22 
Solar-powered battery booster, June, page 9 
Sound-sensitive pager, September, page 14 
Talking calculator speaks eight languages, August, page 8 
Watch with TAWCR remote control, October, page 10 
. Loomer personal digital assistant, October, page 11 
Canon E520 camcorder with spotlight, August, page 20 
Canon UCI Color camcorder weighing 1.5 pounds, January, роде 18 
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Chair is o video game controller, November, page 11 
Copier for blackboards and overhead displays, July, page 22 
Hitachi VM-H39 camcorder records for wide screen, February, page 8 
Home computer-to-video converter with S-video port, April, page 26 
Home theater system, October, page 20 
Indoor TV antennas, January, page 12 
JVC camcorder with multiple lenses, November, page 10 
Mini Video Projector, July, page 15 
ee cassette shells, June, page 9 
Remote-control camcorder, September, poge 14 
Remote-control range extender, April, page 25 
Sharp 4E-L1 palm-size TV, February, page 12 
Sharp VL-HL100U Viewcom with four-inch screen, April, page 8 
TV goggles, May, page 16 
TV viewing-hours manager, June, page 10 
Tabletop camcorder supporter, March, page 20 
Touch-sensitive video-game controller, February, page 10 
Virtual flight controllers for video games, May, page 14 
Voice-programmable VCR controller, February, page 9 


HOME AND BUILDING TECHNOLOGY 
Anti-condensation window edge spacer, April, page 12 
Fiberglass and Kevlar composite bridge, January, page 16 
Fire-resistant foam, July, page 21 
Masonry reinforcing steel tracks, May, page 21 


Metalized fabrics block electromagnetic interference, September, page 14 


No-itch fiberglass insulation, September, poge 22 


Off-balance building design with earthquake protection, July, page 11 


One-way drain, April, page 9 

Stanley quiet garage door, May, page 14 

Trackless tub and shower doors made of Lexan, April, page 16 
World's longest composite-span bridge, June, page 10 


HOME PRODUCTS 
Indoor Products 


Air filter with built-in smoke detector, July, page 23 
Air filter with deoning alarm, January, page 14 


Computerized oven cooks foster than microwave, November, page 16 


Electronic key-card system, February, page 12 

Ergonomic scissors, October, page 18 

Faucet with precise temperature controls, November, page 11 
Filtering water pitcher, January, page 18 

Flashlight with built-in solar battery charger, February, poge 14 
Honeywell electric baseboard heater thermostat, June, page 14 
Laminated glass sink, March, page 12 

Lighted rechargeable flashlight/nightlight, October, page 14 
Lighted smoke alarm, January, page 13 


Massager with variable speed and five attachments, October, page 16 


Microwave that browns, October, page 18 

Modular medicine cabinet, Morch, page 24 

Smoke olorm with detachable emergency light, August, page 8 
Switch with programmable lights-off timer, January, page 18 
Water-conserving washing machine, March, page 13 

Woter consumption meter with removable display, October, page 14 


Outdoor Products 

Adjustable folding grill, February, page 9 

Concrete walk form made of plastic, June, page 72 
Energy-saving electric grill, January, page 11 
Mini-lights for patio umbrellas, May, poge 17 

Pipe temperature regulator, February, page 16 
Plastic-cocted steel padlock, March, page 20 

Portable, mini water purifier, September, page 15 
Power consumption recorder, June, page 22 

Retrofit outdoor lighting motion detector, March, page 16 
Roll-out plastic sidewalk, February, page 12 

Satellite receiver/patio table, October, page 18 
Solar-powered robot lawn mower, November, page 14 
Underground garage, October, page 17 


MISCELLANEOUS 
Acrylic, laser-etched illuminated maps, April, page 14 
Aquorium with modular easy-dean filter cartridge, May, page 12 
Binoculars with UV and infrared protection, July, page 11 
Colorful acrylic prisms, March, page 12 
Crutches with large rocker/sneaker bottom, November, page 20 
Foam support mattress, August, page 12 
Geodesic dome-shaped tents, August, page 18 
Holographic candy, May, page 12 
Neon light stick accent, July, page 15 
Non-spill drinking glass, July, page 22 
Office choir designed for posture correction, July, page 20 
Poper table, March, page 13 
Portable desk in a briefcase, November, page 10 
Safer swab for the ears, October, page 20 


Self-infloting envelope, July, роде 22 

Skydiving mannequin, April, page 8 

Soda bubbler, August, page 9 
Waterproof liner for casts, October, page 11 
Wheelchair looks like office chair, October, page 16 


PHOTOGRAPHY 


3-D disposable camera, June, page 16 

Canon EF 1200mm F5.6L autofocus long lens, November, page 19 
Conon EF50mm f/1.4 fast focusing lens, October, page 20 
High-Definition Digital Camera, October, page 16 

Kodak PCD 970 portable photo CD player, September, page 18 
Minolta Freedom Zoom 90EX with Eye-Start, July, page 14 

Nikon Lite Touch with built-in panoramic lens, June, page 14 
Olympus IS with built-in 35-10 180mm zoom lens, July, page 11 


Olympus Infinity Stylus Zoom with waterproof seol July, page 16 


Pentax compact with wide-angle zoom panoramic lens, May, page 14 
Photo-CD color printer links with computers, October, page 22 
Polaroid Captiva camera with picture storage, September, page 16 
Portable photo-laminating machine, September, page 26 

Protective wrist strap/ tether for cameras, July, page 12 

Ricoh Shotmaster Zoom 105 Plus camera, August, page 14 
Ultracompact point-and-shoot sports camera, October, page 14 
Underwater see-through SLR camera housing, January, page 14 


RECREATION 


Water Sports 

Boat mooring system, September, page 22 

Double-hull convertible boot/kayok, September, page 14 
Electronic tide and current tracker, April, page 9 

Fishin’ Buddy II fish finder, August, page 12 

Kiteski with skis and 20-foot wingspon, August, page 20 

Marine survival suit, March, page 12 

Personal submarine, July, page 21 

Plexiglas scuba bubble with propulsion unit, November, page 19 
Portable underwater sonar device for divers, August, page 9 
Powerful diving fins, January, page 11 

Radar for small boats, November, page 19 
Solar-powered canoe, February, page 8 

Stopwatch attaches to swim goggles, November, page 10 

Water workout gear, June, page 8 | 

Well rch Mica tad Up M i i 


Land Sports 

Air-speed indicator, April, page 14 

Child stroller for adult runners, September, page 28 
Dual-grip tennis racquet, November, page 16 

Exercise step with resistance pulleys, July, page 12 
Flexible golf tee, March, page 24 

Foam football with stabilizing tail fin, June, page 10 
Football helmet with air bag, May, page 16 
Globe-shoped, padded handweights, November, page 11 
Golf training device, August, page 12 

Headlights for rollerblades, August, page 14 
ice-skating rink pool cover, November, page 16 

LA. Gear athletic shoe with heel lights, June, page 9 
Multifaceted skateboard/scooter/sled, July, page 21 
NordiSport interactive video ski machine, July, page 11 
Plastic in-line skote guard, April, page 25 
Staggered-strung tennis raquet, May, роде 15 

Travel workout kit, May, page 15 

Umbrella with golf ball retriever, June, page 20 
Workout vest with variable weights, July, page 10 


Other Recreation Products 

Backpack canteen, June, page 14 

Chess for three, August, page 14 

Inflatable tent, January, page 12 

Portoble refrigerator with three power options, March, page 14 
Virtual reality amusement park ride, July, page 24 
Weatherproof pool table, April, page 9 


SCIENCE AND TECHNOLOGY 


Beepers to drive mammals away from fishing nets, October, page 17 
Body-size scale weighs in hosital beds, October, page 20 
Computerized prosthesis for legs, May, page 20 
Electromagnetic current fo heal sprains, July, page 21 
Heavy-duty buoy, March, page 24 

Magnification system for extremely poor vision, June, poge 20 
Man-made tide pool exhibit, April, роде 12 __. 
Museum on wheels, October, page 11 

Ocean city concept for sea habitation, September, page 15 
Plant health meter, October, page 14 
Single-drop blood analyzer, February, page 9 

Smallest autonomous robot, July, page 23 


Which Gift Is 
Guaranteed To 
Delight Your 
Favorite Driver? 
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WRONG answer: 

The traditional necktie. : 
RIGHT answer: 
This extraordinary 
Passport 4500! 


DPR' 


Only Passport 4500 SuperWide has Digital Pattern Recognizer 
(patent pending). DPR is a revolutionary anti-falsing system 
which digitally selects true Ka signals while simultaneously 
rejecting false Ka emissions caused by other radar detectors. 
Most importantly, DPR accomplishes this without reducing 
sensitivity. (Some brands reduce falsing by actually decreasing 
sensitivity in certain areas of the Ka bandwidth — which means 
you're not driving fully protected!) 


With DPH, Passport 4500 minimizes 


falang with no loss in sensitivity 

Sensitivity 

———— —————————————'ÉÓmEÁ ÓBÁEEMM A É————— ——— ج‎ ———————— s 

Ad some detectors actually decrease 
Ka Band s sensitivity in this area to reduce falsing 
ا س‎ 

a.d Ка falsing аб 
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ESCORT products are designed and manufactured in the USA 


This holiday, knock the socks off 
vour favorite driver by giving the gift 
guaranteed to delight: a Passport 4500 
SuperWide radar--laser detector. 
4-Band Radar+Laser Detection 
Passport 4500 SuperWide provides 
all-in-one protection against every 
type of radar and laser used today. 


Innovative Laser Technology 
Escort was the first to develop a laser 
detector. We've now taken our 
patented laser technology one step 
further by combining it with state-of- 
the-art radar detection. 

Full SuperWide Ka Radar Protection 
Passport 4500 SuperWide detects the 
entire radar spectrum including the 
newest SuperWide Ka frequencies. 
You're assured of complete protection. 


Exclusive DPR Anti-Falsing Circuitry 
Only Passport 4500 has new DPR 
circuitry to minimize Ka falsing while 
maximizing sensitivity over the entire 
bandwidth. 

Our Holiday Guarantee 

Each Passport comes with a 30-day 
money-back guarantee which won't 
begin until December 25, 1993 一 
even if you buy now. If you're not 
delighted with your Passport, return 
it by January 25, 1994 for a refund. 


This holiday, choose the right gift: 
give a Passport 4500 SuperWide. 


To order, call toll-free: 
1-800-433-3487 


Passport 4500 SuperWide $229 


plus shipping & handling. Ohio residents add 6% sales tax. 


Passport 4200 SuperWide is available for 
only $199. Call for details. 


ESCORT 
Department 20165 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


The Innovative Edge." 


© 1993 CMI 
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“This is 
the best 
second 
car ке „ 
Гуе ever 
owned.” 


bi. SONOMA 


| Another car? What can another bile. There's more head, shoulders 
car offer, except what your first and hip room than its predecesscc 
car already has? Besides a differ- From the outside, less wind, 

ent color? engine and chassis noise. 


[Тһе new Sonoma offers that. And ISonomas available suspension 


everything else. Ina truck, not а car packages can give you anything 
ewe SONOMA Inside, the 1994 Sonoma crosses from sedan-like smoothness 


THE STRENGTH OF EXPERIENCE into the domain of the automo- on-road to terrain-chomping 


toughness off-road. Either way, its 
independent front suspension 
insulates you from the shocks of 
the road. 

Naturally, traditional truck 
strengths are still very much in 
evidence. Power. Towing. Hauling. 


Cargo capacity. A new 2.2-liter 


E 
powerplant is standard, and two with the 4.3-liter Vortec V6. 


4.3-liter V6s are available. including You may, indeed, need two 

the Enhanced V6, a beast that can vehicles. So get the truck that offers 

make Sonoma the most powerful it all: the new Sonoma. To learn 

pickup in its class. more, call I-800-GMC-TRUCK. 

[Sonoma also features rear-wheel OFFICIAL SPONSOR (e 
INS 

WorldCupUSA94 = 


| ©1993 GM Corp АКЫ» eset ТАН ao 
2.2-liter engine, four-wheel ABS فا‎ 299 
GM. GMC, GMC Truck and Sonoma are registered trademarks of General Motors Corporation. 


anti-lock braking with the 


Surgery Glove with fiber-optic cables, October, page 22 
Syringe with needle shield, September, page 18 


TOOLS 
Adjustable wrench with four-side nut grip, April, page 25 
Black & Decker narrow sanding belt, March, page 20 


Bosch 1614EVS router with precise depth adjustment, February, page 14 


Bug vacuum, September, page | 4 

Chipper/shredder with pivoting hopper, September, page 28 
Cordless screwdriver uses AA batteries, November, page 20 

Delta Sidekick multi-cut saw, February, page 12 

Electronic level with LCD, February, page 10 

Hitachi 7 /8-inch drill with dus! collector, March, page 24 

Jagged edged shovel, July, page 20 

Mini chain saw, January, page 14 

Paint scaper with blade storage, April, page 26 

Portable battery charger, March, page 20 

Poulan/Weed Eater high-power leaf blower/vacuum, April, page 10 
Power tool accuracy and olignment measuring device, July, page 25 
Robo-Grip pliers, July, роде 10 

Routers with controls near grips, September, page 26 

Ryobi RA202 bench-top radial orm saw, September, page 22 

Skil 3-3/8-inch cordless saw, February, page 16 

Split-handled rake, March, page 14 

Stihl chainsaw hedgetrimmer к September, page 18 
Tape-measure calculator, May, page 14 


Newsfronts 


Alternate Energy Environment 
Big Three collaborate on electric саг research, July, page 40 
Cheaper lithium batteries, November, page 41 

Chrysler electric minivan sets record, June, page 38 

Clear gasoline, October, page 42 

Compressed natural gas powered vehicles, June, page 33 
Converting CFC-12 oir conditioners to К-1340, September, роде 59 
Cost comparison of alternative fuels, August, роде 32 

Н Sport electric car, January, page 32 

Electrically heated catalyst with metal substrate, March, page 54 
Emissions device finds old cors dirtiest, June, page 38 
Flywheel battery for electric cars, January, page 27 

Flywheel update, December, page 23 

Ford Ecostar electric van, January, page 32 

GM G-von and Geo-based Solectrio, May, page 28 

GM Impact electric car delayed, April, page 40 

GM mass-production electric car, January, page 26 

Getting the lead out of gasoline, January, page 31 

Low emissions catalytic converters, June, page 38 

Mazda clean NOx catalyst, September, page 62 

Mazda proton exchange membrane fuel cell, March, page 50 
Mazda's hydrogen Miata, October, page 40 

Peugeot 106 Electrique, February, page 38 

Quick battery-charging system for electric cars, April, page 37 
Recycled antifreeze study, May, page 30 

Recycling automotive plastics, June, page 34 

Soydiesel?, October, page 41 

Volvo Environmental Concept Саг, February, page 35 

Volvo air-conditioning retrofit kit, October, page 35 


Concept Cars 

1995 Ford Mustang Mach Ill, April, page 45 

BMW 213 small cor, July, page 37 

Chrysler Thunderbolt luxury coupe, April, page 39 

Jeep ECCO, May, page 30 

Mazda AZ-1 microcor, September, page 62 

Mercedes Vision A-93 compact cor, December, page 33 
Oldsmobile Aerotech cars set speed records, April, page 38 
Pininfarina Ethos ЇЇ mini-sports coupe, June, page 34 
Porsche Boxster, May, page 32 


New Cars and Motorcycles 

1994 Dodge Ram pickup, April, page 37 & November, page 40 
1995 Mazda Millenia with Miller Cycle engine, December, page 33 
BMW RTOOR Roadster motorcycle, January, роде 27 

BMW R11005 boxer-style motorcycle, September, page 59 
BMW's first North American assembly site, May, page 33 
Dodge/Plymouth Neon, April, page 37 & November, page 37 
Frameless motorcycle, August, page 32 

Honda Today minicor, August, page 32 

Isuzu Rodeo sold under Honda, August, page 29 

Jaguar X112 sedan, May, page 27 

Mazda's B-series pickups, November, page 37 
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New Corvette approved, October, page 35 

Oldsmobile 1995 Aurora, April page 39 & August, page 28 
Replicars from Japan, September, page 65 

Yamaha 6151000 motorcycle, June, page 38 


Preview Drives 

1994 Ford Mustang, November, page 40 

1994 Lond Rover Defender 90, November, page 41 

Acura Integra, August, page 30 

An engine update for the Alpha Romeo 164, October, poge 35 
Audi Cabriolet, September, poge 64 

BMW 7-Series V8s February, page 38 

Cadillac Deville Concours, September, page 62 

Chevy 5-10 pickup, October, page 42 

Chrysler New Yorker ond LHS, June, page 37 

Ford Mondeo sedan, May, page 27 

GM Comoro ond Firebird, January, page 30, March, page 50 
GMC Sonoma pickup, March, page 46 

Honda Accord, October, page 36 

Honda Civic Del Sol, December, page 29 


. Infiniti Q45 sports sedan, May, page 33 


Jaguar XJ220, December, page 28 
Lamborghini Diablo VT, December, page 28 
Lexus 65300 sedan, February, page 36 

Lincoln Mark VIII, January, page 26 

Mercedes C220 and C280, September, page 59 
Mitsubishi Galant, June, page 33 

Nissan's Future Electric Vehicle (FEV), March, page 54 
Saab 900, December, page 24 

Subaru Impreza subcompact, April, page 45 
Tokyo R&D IZA electric prototype, July, page 37 
Toyota Supra, March, page 49 

Volvo 850 Turbo, December, page 23 


Technology, Safety, and Products 
Air bag developments, October, page 36 

Air filter lifespan measurer, October, page 41 

Aluminum-ceramic composite for parts, December, page 24 
Asymmetrical tires provide safer turning, November, page 41 
Audi tests three side impact airbogs, December, page 23 
Automated toll-taking study, April, роде 40 

BF Goodrich Moab tires, July, page 40 

Battery corrosion inhibited by silicon. dioxide, July, page 39 
Camera/computer navigation system, February, page 36 

Car alarm system activated via an 800 number, June, page 34 
Cor life expectancy study, June, page 36 

Citroen AX diesel gets 96.8 mpg, June, page 37 

Comfortable car seat study, June, page 33 

Computerized, anti-glare mirrors, December, page 23 

Dashboard light to signal catalyst problems, May, page 30 
Data-logging computer system for performance cars, May, page 27 
Direct injection four-stroke engine, June, page 36 

Electric power-steering system, April, роде 37 

Engine preheater, Jonuary, page 26 

Fiber reinforced metal alloy for Hondas, March, page 46 

GM consolidates manufacturing operations, January, page 31 
Goodyear 300-series steel-belted radial truck tire, May, page 28 
High-intensity gas discharge headlights, February, page 35 
High-level racing engine update, December, page 29 

How a pothole forms, October, page 43 

Hydraforming used to mold auto components, July, page 36 
Lighter weight composites, July, page 36 

Michelin 80,000 mile tire, January, page 27 

Military Hummer to have Lolus suspension system, April, page 38 
Miller cycle engine, August, page 27 

Mini-radar is coming, February, page 36 

Motorcycle system has linked front and rear brakes, July, poge 36 


‚ Novigation system responds to voice commands, August, page 29 


New antilock brakes for trucks, July, page 38 

On-board yaw control systems, August, page 27 

Paddle Wheel Prototype, June, page 33 

Quiet buses, July, page 39 

Rand Cam/Direct Charge engine update, November, page 41 
Real-time traffic information system, December, page 24 
Rear-seat oir bag, March, page 50 

Robotic machine molds composile cor parts, May, page 30 
Running electromagnetic interference, September, page 64 
Safety headlights, March, page 49 

Safety system keeps drivers awake, November, page 40 
Temperature chart for car inferior, August, page 32 

The Buick: À Complete History, May, page 27 


COMPUTER NEWSFRONT 


Desktops, Notebooks, and Technology 
All-metal memory device, September, роде 45 


Apple Mac Calor Classic and PowerBook 165¢, April, page 48 


> Apple's Newton ready for launch, June, page 48 


Cooling devices for 486 PCs, April, page 51 

Energy Star energy efficient PCs, October, page 58 

IBM PS/T, August, page 44 

IBM Р$/ 2 E model designed to be recycled, November, page 50 
Personal digital assistont processors, September, page 44 
Pen and notebook computers in one, October, page 55 
Pentium microprocessor, April, page 48 

Power controller chips for notebooks, June, page 47 
Recycle, donate or sell your old PC, August, page 43 
Sharp Wizard pen-based orgonizer, April, page 49 

The Tandy 100 turns 10, June, page 48 


Research and Applications 

A sampling of electronic bulletin boards, July, page 48 
BB5 lists theater dates ond locations, October, page 56 
Bacteria to replace memory chips, July, page 45 
Blinking reduces eyestrain, Augus!, page 44 

Blue losers may soon replace red, June, page 47 

Chips reach the atomic level, July, page 44 
CompuServe adds newspapers, journals to database, June, page 47 
Computer repair on the microscopic level, July, page 45 
Computer support 900 phone lines, October, page 56 
Computer/brainwave interfacing, June, page 51 
Computers to spot breast cancer, August, m 44 
Electronic newspapers, September, page 


` First on-line talk radio show, July, page M 


First optical computer, May, page 43 

Image-recognition technology, April, page 49 

Infrared beams link laptops and desktops, September, page 43 
Infrared standardization pact nears reality, November, page 52 
Intel "neural network" chip, June, page 47 

Internet comes to cable TV, December, poge 51 
Job-seorch BBS, August, page 44 

Konexx Calling Card for modem, fax, and phone calls, April, page 49 
Liquid disk drives double storage space, April, page 48 

Medical records in your wallet, July, page 46 

Missing children computer hotline, April, page 50 

On-line environmental dato, November, page 52 

On-line systems lower their prices, November, page 53 
Passive-matrix color LCD, October, page 58 

Software “invents” chemical compound formulas, December, page 48 
Study of mobile computer user types, June, page 50 

The Wallet PC, August, page 42 


- Jwo-layer recording film for magneto-optical discs, September, page 46 


Peripherals 

16-bit sound boards, September, page 47 

Conon color laser copier, May, page 42 

Digitizing tablets, June, page 50 

Fax modems save fime and money, November, page 47 
Force-sensing input device, June, page 49 

Notebook locks, May, page 42 

Plug and Play standardized board expansion, August, page 43 
Pointing devices for portable computers, December, роде 48 
Printers that tell you when they're out of toner, July, page 48 
QMS Colorscript Laser 1000, October, page 55 

VFast-doss high-speed modems, December, page 49 
Voice-compression systems, December, page 49 

Wireless modem systems, November, page 47 


Software 

and Programs 

Adobe Acrobat, April, page 49 

CD-ROM discs available at your local library, December, page 48 
005 programs with graphical user interface, September, page 47 
Desktop videoconferencing programs, May, page 41 

E-mail gets smarter, July, page 46 

Educational software, May, page 43 

Flight Simulator 5.0, November, page 53 

Functional and fun environmental software, May, page 42 

Global Positioning System for portable PCs, October, page 56 
Geoscope interactive program for satellite data, November, page 47 
Graphic software for non-artists, June, page 49 

Image databases, July, page 45 

Kid-proof main menu, July, page 44 

MS-DOS 6, May, page 42 

Making office machines talk fo each other, November, page 50 
Minidisc data system, read- and writable, November, page 51 
Morphing software for PCs, September, page 43 

New database software for Windows, April, page 51 | 
PCMCIA cards, November, page 50 | 
Photography tutorial, June, page 50 

Science programs on CD-ROM, August, page 43 

Software for the Apple Newton, December, page 49 


One of the most versatile airplanes in the world, the 
Sopwith Camel has a long history of performance and 
eliability. The new Pentax IQZoom 115 is destined for 
the same reputation. The 115 features the longest 
power zoom lens in the compact zoom camera indus- 
ry (38-115mm). It also has the ability to switch from 
ormal to panorama photos and back again mid-roll. 
his allows you to capture both close-up detail and 
panoramic sights with ease. The 115 also brings 
together the most advanced light-balancing technol- 
ogy in the compact zoom market, so even if the lighting 
S difficult, you'll get an extraordinary photo. If you are 
ooking for the ultimate in compact zoom camera 
performance and versatility, look for the Pentax M P | sd TM 
IQZoom 115. EN Ши : | A Vo» 


а d жй, 


he 115 is just one of a complete line of IQZoom Photo taken with Pentax IQZoom 115 camera with 
cameras from Pentax, each designed to be a zoom set at 115mm. 
tellar performer. 


Photo taken with Pentax IQZoom 115 camera with 
zoom set at 38mm, panoramic mode. 


„о E 


зя твт Јов) 2° 


For best results иѕе 
Kodak film. 


Manufacturing and Servicing Fine Cameras * Lenses * Binoculars * Spotting Scopes • Surveying Instruments 
PENTAX CORPORATION, 35 Invemess Drive East, Englewood, CO 80112 


Software police fight software piracy, December, page 50 
Softwore searches for new stars, May, page 44 

Software simulates birth, May, page 41 

Software that ulilizes the right mouse button, April, page 50 
Sound dips for PCs, April, page 48 

Summer computer program list, July, page 45 

TrueType fonts as a standard for Macs and PCs, July, page 48 
Two products bridge the gap between DOS and Mac, May, page 44 
Unconventional spreadsheets, August, роде 42 

Weird software competition, July, page 45 

Winners of the Weird Software Competition, December, page 50 
Wireless communications software, May, page 41 


ELECTRONICS NEWSFRONT 


Audio 

Acoustic room simulator, September, page 48 

Audio and video show report, February, page 29 
Automatic volume control for саг stereos, March, page 27 
Digital cable radio, May, page 38 

Digital compact cassette player review, December, page 41 
Digital piano that teaches how to play, October, page 54 
Minidisc dealer-installed in Mustangs, November, page 42 
More-accurate CDs, February, page 28 

Radio broadcasts on air flights, July, page 52 

Radio scan to select music by type, August, poge 37 
Surround sound goes digital, October, page 47 


Communications 

All-traffic radio, January, роде 42 

Cellular phone health risk study, May, page 38 

Cellular phones used as scanners, September, page 48 
Desktop, cordless, ond cellular phone in one, July, page 54 
Digital data from your TY to your PC, December, page 37 
Emergency Broadcasting System via smoke detectors, May, page 40 
News over the phone, Üctober, poge 54 

Noise control for public telephones, November, page 44 
Picasso still-image telephone, June, роде 44 

Videophones, February, page 31 


Computers and Electronics 

Conon color copier will not duplicate currency, April, page 60 
Digital video for the PC, March, page 28 

Games network for PCs, January, page 45 

Interactive medicine: Video discs answer questions, February, page 31 
Macintosh "dockable" subnotebooks, January, page 43 
Magnetic random-access memory, March, page 27 

Minitel terminal for on-line services, February, page 32 
Multiprocessor desktops, February, page 28 

Piano tutorial links to your PC, January, роде 30 
Supercomputers fight cancer, February, page 30 

Virtual reality on a PC, January, page 44 


Miscellaneous 
Airplane instrument interference from electronics, June, page 44 
Alkaline battery recharger, May, page 38 
Check reader with neural network, October, page 54 
Clapper device too sensitive, August, роде 37 
Dictionary of Today's Words, June, page 43 
Digital artwork, June, page 43 
Drone mini-helicopter and camera, June, page 45 
Electronic home plate, June, page 43 
Fraud-proofing automatic teller machines, December, page 40 
Live, interactive animation, July, page 54 
On-line library catalog, September, page 48 
Retinas for robots, April, page 60 
Reversed Geometry X-ray, August, page 38 
Security technology developments, Janvary, page 47 
Skipjock: standardized encryption chip, October, page 46 


Video 
900 number to order music videos, December, page 37 
Activator, invisible video game controller, April, page 60 
Advanced Digital HDTV January, page 44 
Audio and video show report, February, page 29 
Closed-captioning decoder chips, October, page 45 
Digital VCRs, December, роде 38 
Digital Video Disc Recorder Technology, July, page 52 
Digital systems to be retested, May, page 40 

‚ТЕ Virtual reality shopping, November, page 42 
Electronic program guides for TV, October, page 45 
Full-motion compact disc interactive machines, July, page 54 
Ghost-cancellation-ready TVs, August, роде 37 
Giant CCD challenges film on resolution, August, page 36 
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HDTV VCR prototypes, April, page 61 

In-flight video games, December, page 37 

Interactiva TY game shows, September, page 49 
Interactive-TV redux, March, page 26 

Pay-per-view reruns, November, page 44 

Personal TV goggles, March, page 26 

Personal projection TV, September, page 49 
Picture-outside-picture, June, page 44 

Portable digital book players November, page 44 
Ratings for video games, August, page 36 

Sega delays production of headgear, December, page 40 
Sharp Viewcom, January, page 43 

Split-screen TV, July, page 52 

TV camera automatically tracks images, July, page 54 
TV/VCR combinations, October, page 54 

Unified system for HDTV August, page 37 

Video games over the phone, September, page 49 
Video service to shop at home, pay bills, April, роде 61 
Virtual reality pod, May, page 39 

Wireless cellular cable, November, page 42 


HOME NEWSFRONT 
Building Technology 


Aerogel insulating panels, September, page 54 
Balloon house, March, роде 39 


Computer BBS for home improvement information, November, page 59 


Concrete made from coal ash, July, page 43 

Estimating energy use, January, page 39 

Home elevation for flood protection, May, page 35 

Houses built from bales of straw, August, page 38 

Houses that survive hurricanes, August, page 41 

Independent, environmentally sound house, September, page 54 
Insulation made from sand, Morch, poge 42 

Low-cost, modular roofing, September, page 50 

Lumber mode from aspen chips, July, page 43 

Microwaved lumber, February, page 44 

More durable, less harmful chrome substitute, November, page 55 
New energy-efficient foundation materials, June, page 41 
Photovoltaic roof shingles, December, page 43 

Plastic roofing, January, page 37 

Plywood alternative from paper, February, page 44 
Prefabricated, cylindrical bathroom, January, page 40 
Prefabricated power core for houses, December, poge 45 
Recycled glass used in fiberglass insulation, November, page 59 
Recycling demolished houses, September, page 50 

Roof mode of plants and moss, September, page 54 

Roofs recycled for road patches, May, page 36 

Rubber foundation coating, May, page 36 

Rubber/aluminum pipes for solar water heaters, November, page 55 
Solar panel roofing, January, poge 37 

Stressed-skin insulated-core panels for houses, November, page 58 
Supertough formica product “Nuvel”, July, page 42 

The adaptable house, April, page 53 

Underground hovses, November, page 58 

Wallboard with two-hour fire rating, May, page 36 
Windows with solar cells, July, page 42 

Wood beams made from scraps, January, page 40 


Heating and Cooling 

Attic heat to warm pool, September, page 50 

Consistent hot water heating valve, March, page 40 

Cool air tower, April, page 52 

Dessicant wheel cooling system, August, page 39 
Efficient, hybrid fireplaces, February, page 42 
Energy-saving air condilioner/dehumidifier, July, роде 42 
Environmentally friendly refrigerator, February, page 43 
Fiberglass insuloted refrigerator, February, page 44 

Heat pump uses city water main, June, page 41 

Heating, cooling, and hot water pump, March, page 42 
Home cogeneration system, May, page 35 

Hydronic heat zoning, January, page 38 

New hot water heating system, June, page 40 

Oil furnace flame detector, January, page 40 

Passive dehumidifier/ventilation system, September, page 57 
Round or square ductwork, August, page 39 

Smart heater/air conditioner, November, page 56 
Super-efficient Refrigerator competition, August, page 40 
Water heater with uniform temperature, June, page 41 


Home Products (including tools) 
Anti-kickback router blades, May, page 35 

Automatic gos and electric meter reading, October, page 62 
Chemical to kill termites, August, page 39 


Computer program to design homes, August, page 38 

Cordless carpentry saws, July, page 43 

Craftsman radial-arm saws, January, paga 39 

Deck designing software, June, page 40 

Dustless power tools, August, page 40 

Electronic fnucet, April, роде 56 

Enzyme to break down proteins, March, poge 39 

Faucets that stop backflow, January, page 37 

Fluorescent bulbs use less power, December, page 43 

Fuzzy-logic tools, December, page 43 

Fuzzy-logic washing machine, April, page 57 

Home high-volume, low-pressure paint sprayers, September, роде 56 
ice-making device freezes cubes in five minutes, November, page 54 
Liquid waste filter for septic tanks, June, page 40 

Makita cordless tile cutter, August, poge 39 

Membrone refrigerators, October, page 61 

Motion detectors refined, October, page 62 

N-holnmine disinfectants, March, page 39 

New saw blades, March, page 40 

Oil-hased cleaner removes oil stains, December, page 44 

Quiet generator, April, page 57 

Ryobi BT 3000 10-inch benchtop saw accessories, November, page 55 
Ryobi long-range cordless electric mower, May, page 37 
Solar-powered bug killer, September, роде 54 

Waterproof nuts, October, page 62 

Workshop sawdust vacuum, April, page 56 


Home Safety 

and Environmental Concerns 
Airtight lighting fixtures, April, page 52 

Brass alloy for fixtures, March, page 40 

CFC-refrigerant recovery required during repairs, November, page 55 
Eetromagnetic field home survey, August, page 41 
fiber-optic wax fire detector, December, page 44 
Fire-blocking upholstery, February, page 4] 

Home circuit-interrupter, May, page 37 

Paint waste disposal, August, page 38 

Portable water tester, January, page 40 

Powder-coated ports eliminate paint woste, December, page 45 
Radon map for United States, February, page 41 

Radon recorded on gloss, April, page 52 

Reduced rate times for utilities, June, page 41 

Soil additive repels fire ants, November, page 54 

Spray paint reformulation, April, page 57 

Toxic waste detection for homeowners, October, page 61 
Treated wood safety levels in gardens, September, page 57 
Ventilation system to eliminate toxic gases, February, page 41 
Wood over plastic cutting boards, July, page 42 


SCIENCE NEWSFRONT 


Alternative Energy 

Buried sunshine heats sports centers, March, роде 32 

Compressed oir stores electricity, May, page 23 

Fast-growing trees for fuel, September, page 36 

Float converts waves to electrical power, January, page 23 

Generators fueled by whole trees, September, page 36 

Geothermal energy from hot, dry rock, April, page 29 

Low-energy cooling system uses man-made snow, April, page 30 
Monitoring system accurately measures saved energy, December, page 15 
Turbines burn sugar cane and wood chips, September, page 36 


Astronomy and Space 
Alternative space station designs, July, page 28 

Antennas shaped by static cling, July, page 33 

Binary asteroids, May, page 23 

Block hole?, March, page 31 

Buzz Aldrin interview, July, page 28 

Commercial Space Expo USA, April, page 35 

Correlator computer for VLBA, January, page 21 

Detecting small debris in space, October, page 30 

Fastest star ever identified, July, page 33 

Folded solar power array for spacecraft, September, page 31 
Golileo probe study of Earth, May, page 24, November, page 34 
Ice detected on Mercury's surface, February, page 19 
Loser-powered one-seated concept vehicle, March, page 35 
Mors meteorites contain water, January, page 21 

Microwave Energy Transmission in Space experiment, October, page 26 
Photos from space book, May, page 25 

Pluto Fast Flyby mission, June, page 27 
Remote-controlled rover for Mars exploration, January, page 23 
Shuttle safety upgrade, July, page 33 

Space Advertising Prohibition Act, October, page 30 

Space mirror to reflect sunlight, June, page 29 


Bring the whole family together 
with a Ruud gas furnace. 


Our Ruud Deluxe 90 Plus» gas furnace 
helps your family stay warm without much 
thought to how much it's costing, because 
our Deluxe 90 Plus may actually cut your 
utility bill. 

And with good reason. The Deluxe 90 

ma | Plus runs on highly efficient 
RUUD natural gas—clean, depend- 
y |able and the number one 
choice for home heating in 
the US. It has an annual fuel utilization efficien- 
cy rating (AFUE) greater than 90%. Most 
furnaces are only 80% efficient or less. So, 
instead of your heat going up the chimney, 
it stays inside where you need it. 

We at Ruud have been a leader in 

designing innovative home heating products 


key on Ruud 


© 1993 American Gas Association 


for over 100 years. By combining technolo- 
gy with quality materials and construction in 
the Deluxe 90 Plus, we keep this tradition 
going. 

With a product line that features 
gas furnaces with capacities from 45,000 to 
120,000 Btu, you'll find one to fit your 
unique heating needs. 

No matter what size you end up 
choosing, we offer you a limited lifetime 
warranty on the heat exchanger— you can 
rely on a Ruud gas furnace for a 
long, long time. 

Find your local Ruud 
heating contractor by calling 
1 (800) 848-RUUD. 

Clean natural gas. America’s best energy value. 


Space station re-re-redesign, October, page 33 

Space tethers, August, page 24 

Toilet for the Endeavor space shuttle, July, page 30 

Topaz lI launch could interfere with satellites, April, page 31 


Aviation 

Airports with inclined runways, March, page 31 

Automated plane inspection robot, July, page 32 

Herbst maneuver for fighter plones, October, page 25 

Infrared camera for pilots, February, page 26 

Landing fighter planes with throttles only, December, page 23 
M-85 helicopter/plane, July, page 31 

Military surveillance equipment balloons, July, page 27 

New jet nozzles with vectored thrust, September, page 32 
Nozzle reduces noise on N'I High Speed Transport, February, page 22 
Russian-built ejection seats for high speeds, December, роде 14 
Saab JAS 39 Gripen fighter, March, page 37 

Stall-warning system to prevent plane crashes, October, page 30 


Environment 

and Recycling 

Baking soda cleans up PCB, August, page 25 

CFC substitutes found to be greenhouse gases, May, page 25 
Diesel oil ocean spills get more toxic with age, December, page 23 
Environmental Literacy, July, page 33 

Environmental Report Card, June, page 29 

Environmentally sofe cellulose fabric, December, page 13 

Lake sediment records pollution, July, page 32 

Monitor detects oil contamination in water, September, page 41 
Naturally colored cotton, October, page 26 

No carbon [coke] deposits for engines, September, page 37 
Shaving cream from cheese whey, January, page 23 

Spage-Age Sewage System, June, page 30 

Storm-water pollution, July, роде 32 ~ 

The costs of recycling, December, page 18 

Tidal-gates to improve water quality in LI. Sound, December, page 18 
Visibility suffers due to air pollution, July, page 29 

Volcanic ash causes global cooling, June, page 27 

Weeds absorb toxic metals from soil, November, page 25 


Life Sciences 

After-dark photos of coral reefs, December, page 13 

Artificial tree aids study of forest canopies, November, page 25 
Biosphere update, July, poge 32 

Canadicn-Chinese dinosaur fossil tour, May, page 25 

Chemical "scream " of plants attacked by insects, October, page 33 
DNA sequencing of ancient weevil, September, page 40 
Eoraptor fossil, oldest known dinosaur, Moy, page 25 

Fish ear stones measure temperature, June, page 32 

Fungal pesticides, August, page 23 

Genetic fingerprinting of trees, September, page 40 

Greatest diversity of trees ever recorded, September, page 39 
Hormone injected into mosquitos causes starvation, December, page 18 
Longest survivng mammoths, September, page 41 

Molecular key to fertilization, September, page 39 

Museum exhibit dedicated to mon, June, page 31 

New York sea mammal exhibit, September, page 38 

New mammals found in Vietnamese forest, September, page 32 
New monkey, February, page 19 

New species identified in Romanian cove, January, page 22 
Poison birds, June, page 29 : 
Program to preserve biodiversity, March, page 35 

World's largest organism, quaking aspen stand, May, page 25 
Yeast cells replace mice in laboratory tests, January, page 22 


Materials Technology 

Ceramic gos sensor, January, page 22 

Creating nanometer-sized materials, December, page 14 
First everlasting alloy, July, page 31 

Hairy corbon extends battery life, Janvary, page 25 
pH sensors made from glass fibers, March, page 36 
Plastic land bridge, October, page 32 

Self-healing concrete, February, page 19 
Super-fough plastic, September, page 32 

Thin metal film study, May, page 24 

Titanium horseshoes, May, page 26 

Two new formulas for Damascus steel, April, page 35 


Medical Science 

Anemia detected through vision, August, page 24 

Cancer stopped by freezing, July, page 29 

Encapsulation of embryos improves pregnancy odds, April, page 34 


Experimental method to measure oxygen in human tissue, April, page 30 


Eye implant releases drugs, September, page 31 
Five sexes ore better than two, September, page 37 


Fungi more genetically similar to humans than plants, December, page! 8 
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Fungus thot produces cancer-fighting drug, September, page 38 

Gene responsible for learning, February, page 27 

Invisible hearing aid, June, page 32 

Laser eye surgery to correct vision, November, page 3] 

Mice genetically engineered to be disense-specific, November, page 36 
Pancreatic cell implants for diabetics, November, page 26 
Photodynamic cancer therapy, June, page 31 

Value of the chemical elements of the human body, May, page 24 


Miscellaneous 

Artificial, Kosher caviar, March, page 36 

Automated system for reloading military tanks, February, page 22 
Determining sugar content in fruits, January, page 21 

Earliest known cloth discovered, November, page 31 

Food substitutes using mackerel, July, page 30 

Microscopic photography, May, page 24 

Microwaved, fat-free potato chips, May, page 26 

New Designs For Oil Tankers, June, page 28 

Personal guiding system for the blind, October, page 32 

Robot fo study limitations of automatons, April, page 30 
Robotic arm technologies applied, December, page 15 

Robotic system builds from the ground up, November, page 31 
Security system for archaeological sites, September, page 38 
Tape and disks information limit, February, page 26 
White-woter training course, October, page 33 

World's smallest lightbulb, May, page 24 


Physical Sciences 

Ancient earthquakes, April, page 35 

Ancient lead aids search for “dark matter", August, page 25 
Artificial reef for surfers, February, poge 22 

Birth of a new sea in Alaska?, August, page 23 

Buckytube super-thin wires, June, page 27 

Currents studied from huge spill of sneakers, March, page 35 
Earthquake sensors detect gunshots, October, page 32 
Granular materials migration study, November, роде 26 
Lightning study and cosmic ray theory, August, page 25 
Neon buckyballs, August, page 24 

Smallest glass honeycomb structures, April, page 29 
Superconducting Super Collider, October, page 26 
Teleporiation breakthrough, November, page 76 

Timing the formation of chemical bonds, September, page 32 


Features 


ALTERNATIVE ENERGY 
Cleaning Up Coal: The 21st Century Imperative, April, page 78 
Cold Fusion: It Ain't Over Till It's Over, August, page 47 
Fuel Cell Update, June, page 88 
The Outlook for Hydrogen, October, page 66 


AUTOMOTIVE 
AutoTech “94: Power for the Future, October, page 84 
Bonneville Salt Flats: Quest for Speed, April, page 88 
Menu of Options: Small Саг, September, page 94 
Preview Guide: Domestic Cars to Come 1994-1998, September, page 87 
Preview Guide: Import Cars to Come, October, page 103 
The Extrosensory Car, July, page 76 
The Promise of Aluminum, February, page 76 
Throw Away the Spare [Tire], May, page 88 


AUTO TRACK TESTS 
Cadillac Eldorado vs. Lincoln Mark VIII, May, page 96 
Four-Pickup Showdown, February, page 83 
ice Capades: 4x4s, December, page 94 
Minivans to the Max, March, page 80 
Sixes - Four V6 engines, January, page 64 
The New Look of Luxury: Four Sedans, November, page 68 


Models tested 

BMW 325is, January, page 64 

Cadillac Eldorado, May, Page 96 
Chevrolet С1 500, February, page 83 
Chrysler LHS, November, page 68 

Dodge Dakota LE, February, page 83 
Dodge Grand Caravan ES, March, page 80 
Ford Explorer Eddie Bauer, December, page 94 
Ford Probe, January, page 64 

Ford Ranger STX, February, page 83 
Infiniti J30t, November, page 68 

Jeep Grand Cherokee, December, роде 94 
Lexus 65300, November, роде 68 

Lincoln Mark Vill, May, page 96 

Mercury Villager LS, March, роде 80 


Nissan Quest СХЕ, March, page 80 

Range Rover County LWB, December, page 94 
Subaru SVX, January, page 64 

Toyota Land Cruiser, December, page 94 
Toyota T100 SR5, February, page 83 


` Volvo 850611, November, page 68 


Volkswagen Corrado, January, page 64 
Volkswagen Eurovan МУ, March, page 80 


AVIATION AND SPACE 
ASTOVL: The Next Jump Jet, November, page 60 
Fail-Safe Skies: Automated Air Traffic Control, January, page 76 
Fixing Hubble, December, page 84 


From Russia With Wings: Ultralight Aircraft in о Suitcase, January, page 48 


Out of the Black: Secret Mach-6 Spy Plane, March, page 56 
Secrets of the F-117A, September, page 73 

Snagged!: Earthwinds Balloon, April, page 76 

Space After the Race, August, page 68 

The Unbearable Lightness of Space Travel, March, page 74 


COMPUTERS 
New Microprocessors: Power Chips, July, page 58 
New Personalities for Computers: Operating Systems, August, page 52 
Road Work: The Portabla Office, October, page 98 
Stalking Stealth Viruses, January, page 54 


ELECTRONICS 
Cracking the [Encryption] Code, January, роде 71 
Digital Recording Arrives, April, page 84 
Dueling Viewcoms, December, page 90 
Electric City: Akihabara, Japon, January, page 82 
High-Energy Batteries, February, page 64 
Inside the Magic Box: The 300 System, December, page 100 
Living in a Virtual World: Virtual Reality, June, page 82 
Radio Waves: Bose Wave Radio, September, page 92 
The Digitol World, November, page 85 
Swept Away by the Digital Age, November, page 92 
The Big Squeeze: Digital Compression, November, page 100 
The Wow Factor [in Movies], November, page 86 
Voice Recognition Gets Real, May, page 74 


HOME TECHNOLOGY 


A House For All Reasons: New American Home for 1993, March, page 66 


No Pane, No Gain: Window Technology, June, page 92 

Slow Going for Smart Homes: Home Automation, February, page 60 
The House That Junk Built, January, page 62 

The Science of Energy-Efficient Homes, April, page 96 

The Technology of Tools, September, page 78 

Through the Glass Darkly, July, poge 80 


MEDICAL SCIENCE 
Can We Live to 1507, November, page 77 
Fear of Blood: Artificial Blood, June, page 108 
The Electric Eye: Electric Retinal Implants, August, page 60 
The Frog Treatment: Antibiotics from Animals, August, page 58 
Treating Disease Without Drugs, May, page 78 


MISCELLANEOUS 
The Lightning Stalker, February, poge 53 
The Little Engine that Could: One-Cylinder, Four-Cycle Gas-Powered 
Engine, March, page 90 


RECREATION | 
Ensy Riders: А New Bread of Mountain Bikes, May, page 84 
The World's Fastest Bike, October, page 78 
Underwater Wizardry: A Nikon Camera, June, page 112 


SCIENCE 

AND TECHNOLOGY 
Decavitator vs.Flying Fish [Watercraft], July, page 66 
Molecular Marvels: Nanotechnology, May, page 91 
Mr. Babbage's Wonderful Calculating Machine, March, page 88 
Nature's Building Blocks: Biomimetics, October, page 74 
Rescuing an American Icon: Dutch Elm Disease, July, page 72 
Science Cite’, August, page 63 
The Blast Heard ‘Round the World: World Trade Center Bomb, 
September, page 66 
The Light Stuff: Aerogels and Seagels, February, page 72 
Who Was the Iceman?, February, page 46 
Why Scientists are Thinking Small: Nanotechnology, April, рада 71 


WEAPONS TECHNOLOGY 
Cleaning Up Deadly Chemical Weapons, July, page 70 
Sons of the Patriot: Descendants of the Patriot Missile, June, page 101 
Toking Aport the [Nuclear] Bomb, April, page 64 
The Secret Ship: Stealth Seacraft, October, page 93 


Don’t worry, everything’s cool 
with the fuel lines. 
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With STP” Gas Treatment the water that causes gas line 
everything's also cool with the freeze, to dissolve dirt that 
fuel injectors and the fuel in- can clog fuel injectors, and to 
take system. Why would anyone reduce intake valve deposits. 
use plain old gas line antifreeze, And then, relax this winter. 
when STP Gas Treatment does No matter how frosty it gets 
so much more? on the outside, you can be 

Just add a bottle every time confident everything's cool 
you fill up to help remove on the inside. Bes 

BRANDS 


The magic box 


[Continued from e 102] 


burnt-orange sky speckled with ptero- 
dactyls that seem to be zipping toward 
you. In addition, the machine displays 
full-screen, near-full-motion digitized 
video. The images are similar but not 
quite the same as those you see on a 
Saturday morning cartoon show. The 
Batmobile in a CD-ROM Batman game 
for the 3DO system, for example, 
moves a little slower (24 frames per 
second versus 30 fps for a TV program). 
However, unlike the fractional screen 
seen on personal computers displaying 
digitized videos, 3DO images occupy 
the entire screen. The motion, though 
not perfectly smooth, is still a clear im- 
provement over what we've come to ex- 
from home-based video games. 

The 3DO Interactive Multiplayer 
was engineered to support text, video, 
audio, and animation simultaneously. 
Not surprisingly, RJ Mical and Dave 
Needle, the inventors of the technology, 
each come from both a computer and a 
video game background. They invented 
the original Amiga computer, one of the 
first computers to incorporate audio 
and video, as well as the device that 
later became the Atari Lynx, the first 
handheld video game. For the 3DO sys- 
tem, they took what they believed to be 
the best of both worlds, aiming to “cre- 


ate real life in a box." 
$: indeed realistic, featuring full- 

motion video clips and photo-realis- 
tic images. In the case of Oceans Below, 
an upcoming title from The Software 
Toolworks, an underwater camera 
crew was sent out to shoot live video 
footage. The resulting clips transport 


oftware products for the machine 


vicarious explorers to a seascape of | 


coral reefs and abandoned shipwrecks. 

The San Diego Zoo Presents the 
Animals, another forthcoming title, lets 
you partake in an interactive safari, 
discovering detailed animal kingdoms 
via video clips, digital sound, and thou- 
sands of articles, facts, and figures. “It’s 
a trip to the zoo without the smell,” says 
David Grenewetzki, chief technical off- 
cer at The Software Toolworks. 

Some titles will be designed for as 
many as eight players at a time. (An 
octet of control pads can be daisy- 
chained to the machine.) One such ex- 
ample is Twisted, developed by 
Electronic Arts, the company Hawkins 
founded before 3DO. In this wacky 
game show, multiple contestants join 
Twink Fizzdale, an exuberant game 
show host, and challenge on-screen op- 
ponents to such contests as solving a 
video jigsaw puzzle. 

While Solar Eclipse lets you maneu- 
ver planes through surrealistic canyons 

[Continued on page 122] 
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Viewcam vs. Handicam 
Continued from e 91] 


use Video 8 format cassettes. (The orig- 
inal Viewcam sports a four-inch screen 
and uses a Hi8 tape format, producing 
a 400-line resolution. The lower resolu- 
tion recorded by these newer models is 
slightly better than VHS.) Both include 
hotel-soap-size infrared remotes. 

We used the cameras in a variety of 
settings: around the office, in the coun- 
tryside, and at a conference. Wherever 
they were pointed, they grabbed peo- 
ples attention. Back in the office, we 
were able to attach the Viewcam to a 
larger VCR and use the camera's screen 
as a monitor. 

In slashing a thousand dollars off the 
price of the top-of-the-line Viewcam, 
Sharp also dropped an image stabiliza- 
tion feature and strobe and freeze- 
frame effects. But the Viewcam VL- 
E30U retains the look and feel of the 
original—including a power zoom and 
a pivoting lens that enables you to di- 
rect yourself in a group picture, do 
video dictation, or even comb your hair 
using the lens in lieu of a mirror. The 
swivel lens also lets you hold the cam- 
era over your head in a crowd, for ex- 
ample, while monitoring the action. 
The VL-E30U even adds a setting that 


| masks the top and bottom of the shot to 
| produce an aspect ratio of 16:9 for 


wide-screen viewing. The Snap has 
none of these capabilities, though its 
screen does at least tilt outward. 

What Sony's Snap does have that 
Sharps Viewcam doesn't is an optical 
viewfinder. This allows you to turn off 
the LCD screen during shooting to ex- 
tend battery power. The Snap's 
rechargeable lithium ion battery lasts 
about 45 minutes with the screen on 
and 75 minutes with it off. With an un- 
tethered Viewcam, you're limited to 
about 45 minutes of use per battery. 
Considering that the 8mm format can 
now record three hours of programming 
on a single cassette, it would seem pru- 
dent to carry spare batteries. (Sharp us- 


| es a slightly larger nicad battery). 


The Snap's compact size and lighter 


|! weight allows for one-button, one- 
| handed operation. (With battery and 
| cassette, the Snap weighs just under 2 


pounds and the Viewcam VL-E30U 
weighs 3 pounds.) Thus you could have 
the camera in your right hand and a 
baby in your left. The Viewcam, howev- 
er, is awkward to use without both 
hands free. Another Snap advantage is 
that the battery can stay inside the 
camera while connected to AC power 


| and be charging at the same time. With 


the Viewcam, the battery must be re- 
moved, either for charging or to power 
the camera from a wall outlet. Sony 
supplies a sun shade for the screen if 
you're viewing the picture in bright 


light—a welcome alternative to cup- 
ping your hands around the screen at 
high noon. When recording, though, 
you may as well turn off the screen and 
use the viewfinder. À sun shade is only 
an option with Sharp's Viewcam, which 
is unfortunate since the LCD 1з the on- 
ly way to see what you're shooting. 
The Snap's drawbacks, however, 
more than outnumber its advantages. 
First, the picture can be framed in only 
one of two modes: 118mm telephoto 
and 38mm wide-angle. (The image 
framed by the viewfinder does shift ac- 
cording to your selection.) The 
Viewcam, on the other hand, has an 8- 
{0-1 variable zoom. An annoying prob- 
lem with the Sony camera is the noise 
that it makes—and records—when you 
flick the switch to change modes: It 
goes snap! Though it was unintended, 
it seems that a product has never been 
more aptly named. You'll want to use 
an external microphone (not included) 
with the Sony model and stretch the 
cord as far away as possible to dampen 
the snap, snap. In contrast, the View- 
cam’s power zoom is graciously silent. 
Ports for a microphone as well as for 
video and audio output on the Snap are 
located under a piece of gummy rubber 
that’s barely fastened to the camera. 
It’s easily torn off if you're in a hurry. 
This tackiness plus the undesirable 
snapping give the Handycam Snap an 
aura of cheapness, something not usu- 
ally associated with the Sony brand. 


harps Viewcam has two other fea- 
tures in its favor: an audio/video-in 
capability and industry-standard 
RCA jacks. By setting the on-screen 
menu to A/V In and connecting the unit 
to a videocassette recorder, laser disc 
player, or cable box, you can use the 
Viewcam as if it were a TV set or an- 
other VCR. (You'd then choose to record 
the program in the Viewcam or just 
watch it.) The Snap offers only A/V 
Out, so the signals flow one way to an 
external monitor or VCR. Also, because 
the Snap uses the newer mini-jacks, 
you arent as likely to find compatible 
cables lying around. 

Once you adjust the color and bright- 
ness on each model, the screens are 
comparable. Because of its lighter 
weight and compactness, the Snap is 
the camera Га rather tote around. It’s 
as handy as an audiocassette recorder 
—with the added value of moving pic- 
tures—for personal use. It wouldn’t be 
my choice for creating a film I wanted 
someone else to experience, though. 

The nickel you'll save on the list 
price by choosing the Viewcam is negli- 
gible: All things considered, though, it’s 
five cents well saved. 
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NEW STANDARD AIRBAG CONVERTIBLE CONSOLE SEAT FREE PREFERRED CARE 
F-Series now has a new standard drivers New available seat lets you go from bucket Covers everything from 24-Hour Roadside 
airbag* to supplement your safety belt. seats to a bench that holds three. Assistance to a free overnight loaner.** 


Ford F-Series moves further ahead with new advanced features. " 
But it wouldn't be the Best-Selling Truck 16 years” running if it [994 F-SERIES 
wasn't built Ford Tough. Climb in, and discover what the future Tm 
holds for you. 


"Available on models under 8,500-Ibs. СУМА | — _ 
"Based on model year талока тропос rea димир by Onsen ку une 1883 o BUILI FORD ТОПОН 
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[Continued from page 98] 


Ford's four-door Explorer has been 
the most popular sport utility for sev- 
eral years, mainly because it can han- 
dle the duties of a station wagon or 
minivan more capably than most 
sport-utility vehicles. The interior 
package is roomy, particularly the 
rear seat; rear entry and.exit are espe- 
cially easy. The various luxury pack- 
ages available can push the price up to 
the near-luxury level, but that doesn't 
seem to deter Explorer aficionados. 

The Explorer is most pleasant at 
the curb, a well-finished vehicle with 
good ergonomics. The vehicle was one 
of the first sport utilities to present a 
package that eliminates much of the 
truck-derived roughness that was for- 
merly acceptable in this class. The 
Explorer is the quietest of this group 
at idle, an indication of its basic cabin 
integrity. 

In some ways, however, the 
Explorer relies on its truck heritage 
more than most of its competitors do. 
The front suspension is a swing-axle 
assembly unique to Ford trucks—in 
effect, two separate forged swing axles 
with a pivot point on the side of the 
frame opposite the wheel that the axle 


supports. This allows variable camber 
under load, which at times the driver 
will sense as vagueness in the steer- 
ing. Handling is loose but not particu- 
larly disconcerting, and the Explorer 
rolls heavily but keeps its feet on the 
ground during handling maneuvers. 

Limited by the lackluster perfor- 
mance of its four-liter V6, the Explorer's 
dynamic performance slips to only the 
"adequate" category. The brakes per- 
form well, including the four-wheel 
ABS, which was added in 1993. 
G- purpose represented by 

' these four sport utilities, our con- 
clusions are somewhat qualified. 

The Explorer's extra room and re- 
fined interior make it the leader of the 
suburban pack; still, a drivetrain and 
suspension revision are overdue. 

The Range Rover produces a quick 
love/hate response, depending on 
whether you interpret it as functional 
and stylish, but eccentric, or simply 
outdated and rustic. The weaknesses 
in the new electronic traction control 
are disappointing, but the suspension 
is still the best combination of off-road 


iven the broad range of pricing 
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and highway ability on the market. 
You're not likely ever to face a ramp 
with a 43-degree slope, but if you do, 
the necessary climbing ability is there. 
Wildly overpriced, the Range Rover 
more than lives up to the "sport" part of 
the equation—but without much utility. 

The space and load-carrying ability 
of the Land Cruiser would put it in a 
class by itself, save for other equally 
spacious but far less expensive vehi- 
cles such as the Chevrolet Suburban. 
The Toyota has an appealing sense of 
refinement, adequate power, and the 
best brakes in this group, all of which 
help to justify its steep price. 

In the end, however, the Jeep Grand 
Cherokee emerges from our test group 
as the clear winner because of its on- 
highway handling and performance. 
It’s a rugged off-road performer as 
well. The compact interior gives it the 
aura of a small station wagon rather 
than a cargo-hauler, but that’s offset 
by the powerful V8 that provides con- 
siderable trailer-towing potential. It is 
clearly the most drivable of the test 
group on a day-to-day basis. And with 
its new V8, it’s the best value for the 
money. 
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MAGAZINES 


is pleased to announce a Retail 
display Plan available to all 
retailers interested in earning 

a display allowance on 
POPULAR SCIENCE. To 
obtain further details and a 
copy of the formal agreement, 
please write to I.C.D., 250 
West 55th Street, New York, 
N.Y., 10019, Att: RDA 
Manager. Under the Retail 
Display Plan, in consideration 
of your acceptance and fulfill- 
ment of the terms of the formal 
contract, you will receive a 
display allowance on each 
copy sold by you. This plan 
will become effective with all 
issues delivered to you subse- 
quent to the date your written 
acceptance of the formal Retail 
Display Agreement is received 
and accepted by our company. 
This offer is valid in the Uni- 
ted States and Canada only. 


NordicSport Unveils 
The Only Fitness 
Machine In The World 


els From way | 


` was first 
developed for 


Stealth aimcralt 


БЕ 204 Nordic Track to 


give you the most challenging and 
effective aerobic workout on the 
face of the earth. NordicSport Ski 
is the only fitness equipment in 
the world with Graphite Edge’ 


aircraft and construction and the patent- 

Formula | racers to deliver pending МС?" elec- 

high-speed performance. tromagnetic resistance 

Then it was featured in the unit. These high-tech 

finest golf and tennis equip- features provide all the 

ment to add flexibility and challenge, exhilaration and results 

strength. Now NordicSport you demand from your workout. 

иштеш with graphite for only NordicSport Ski can release 

the high-tech workout you VOUP potential energy. 

demand. The graphite in Einstein's E-MC^ accounts for the 

NordicSport Ski: p energy из released by 
^ splitting an atom. Like an atom, 

• Нехез with your росу з your body holds а vast supply of 

елаз тайни si untapped potential energy in the 

energy | form of stored fat, carbohydrates 

kack to your muscies for and protein. To fully release this 

the mest effective workent. energy, and put it to use every 

+ Offers unmatched day, you need the most effective 

durability to handie your exerciser: NordicSport Ski. 

toughest workout. 


Research proves cross-country 
skiers have the highest aerobic 
capacities of all athletes. 
NordicSport Ski delivers 

the ultimate cross-country 

ski simulation to condition 

your cardiovascular system for 
peak endurance. Develop all your 
major muscle groups. Burn more 


resistance тш. This exclu- 


calories. Raise your metabolism. sive feature lets you instant 
You'll have the energy and stamina сыы gee r 
vou need to meet life head on. | ! 
muscle groups for the most 
No PdicSport: whether you wor! challenging, exhilarating and 
out to live OF live to work out. effective workout available. 
You're serious about exercise. MC’ enables you to adjust 
Reaching your peak fitness level the resistance level and 
may be the means of excelling in even the snow conditions 
your sport of choice. Or maybe it's With the touch of a fingertip. 
an end in itself, Either way, in seconds you сап go from 
NordicSport Ski offers the fast snow to slow snow for 
challenging workout you the ultimate cross-country 
ski simulation! 


need to get there. 
Call 1-800-441-7854 
now for your free 
informational video 
and brochure. 


CALL TODAY FOR A FREE VIDEO AND BROCHURE: 


1-800-441-7894 в. 
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30-DAY IN-HOME TRIAL 


©1993 NordicTrack, Inc., A CML Company * All rights reserved. 


ADVANCED DESIGN FO te کا‎ 
A SUPERIOR WORKOUT | at 400 mph, another game called 


Megarace enables you to drive an ar- 
mored race car outfitted with laser guns 


NordicFlex Gold advances the science of strength training to E futuristic x As на, game 

- ! : enthusiast puts it, ere you only get 
bring you truly revolutionary results. | бау калга Mesaracann4 PO. 
Get a fast workout, fast results. you'll be absolutely sick playing it on 

The NordicFlex Gold? strength trainer uses its patented isokineti oo а v ard — 

gth trainer uses its patented isokinetic Key to 3DO is a builtin CD-ROM 
resistance mechanism to automatically adjust to your strength level. drive. Disc-based software stores some 

‚ | 500 times as much information аз a 

Research proves isokinetic resistance builds muscle strength video game cartridge. Since the discs 

more efficiently than rubber band systems or free weights. store text, audio, animation, and video, 

j And because you're not constantly adjusting they have Теше Ше Mont ошапиш 

i ; | storage тейтит for aplethora of multi- 

Ши RR = weights or rubber bands, your changeover media systems that have proliferated 
a, wu mw y time between exercises is less than with | | over the past three years [“ Games CD- 
— B ' other systems. | | ROMs Play,” Dec. '92]. | n 

| Dae AZ | Such systems have met with mini- 
i _ For maximum results, the | mal success. Though PCs equipped 


ici with CD-ROM drives have become 
ergonomically correct more common—particularly in the 
linear exercise motion | ad | past year—dedicated CD-based sys- 
isolates the muscle | tems that hook up to the TV have not 
rotis Vott wait to р had the speed to create take-your- 
Group y ! breath-away realism. 
develop. To start your : | To date, CD-ROM standards for 
superior workout, Ш se home entertainment machines have 
call today. | —— 278 been slow to emerge. Disc-based soft- 
Qe c 4 ware titles are incompatible across a 
variety of machines. The 3DO plan at- 
tempts to transcend this Tower of 
Babel by licensing its hardware tech- 
M nology to manufacturers to make their 
Patented Isokinetic own versions of a 3DO box. The idea is 
Resistance Mechanism to make CD software and players com- 
patible, much like VHS tapes and 
videocassette recorders are today. 
Panasonics FZ-1 Real player is a 
first-generation machine. It includes 
the ability to play audio compact discs 
| NordicTrack, Dept. 18KL3 ишк CQ E PT and display Photo CDs, but the first 
| 104 Peavey Road, Chaska, MN 55318-2355 ê batch of ten titles for 3DO available on 
| O Send me a FREE brochure City See introduction is only a taste of what's to 
| О Also a FREE VHS videotape UE €—  — H come. Twenty additional titles are ex- 
|| pected by the end of the year, while 150 
titles are said to be in the works. Prices 
will range from $40 to $60 per title. 
Future generations of 3DO, however, 
are expected to play full-motion movies 
from CDs or let you digitize and edit 
home videos by linking the 3DO ma- 
chine to a camcorder via a built-in cam- 


PRESERVATION corder port. In the latter case, that will 
mean a version that will read discs and 

PLAN ON IT also write to them. The risk for anyone 
buying a 3DO system is that other 


companies could match—or leapfrog 


PI 
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eu Panning on restoring а house, —the technology [see "Can Atari K-O 
ESAE aa al saving a landmark, reviving your 3DO?", page 102]. 

ES -— ^H fy neighborhood? The FZ-1 Real 3DO Interactive 

| nm "n Multiplayer is $700—pricey compared 
Write: to a Sega Genesis console ($100) plus 

National Trust for Historic Preservation | Sega-CD add-on ($230). It's not so ex- 

Department PA pensive, though, if the box is indeed the 

1785 Massachusetts Ave., N.W. | interactive education/entertainment 

Washington, D.C. 20036 console of the future. Just yet, it's too 


soon to tell. 
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The Rainbow Light 
$59.95 ($6.00 shipping) - #1904 - Everyone delights at the 
wonder of this magical Rainbow Light. It can beautify a room or 


provide sleeping comfort for children and adults. This compact 


lamp (A" x 4" x 3 
1/2") fits practically 
anywhere and can 
project a rainbow up 
to 30 ft. long. Won- 
derful applications | 
for home, business, | 
classroom or any 
special display you 
create. 


Starship Earth™ 

$325.00 ($20.00 shipping) - 41905 - 
“Starship Earth™ is a ‘personal planetari- 
um’, and the very best celestial globe we 


know.”, Astronomical Society of the Pacific. This impressive trans- 


parent sixteen-inch diameter outer sphere details over 1,100 
stars. They're all accurately silk-screened on the sphere's inner 
surface for long: lasting protection. Stars are identified by name, 
| | Greek letter designation, 
| brightness from first to fifth 
| magnitude, and distance 
| from Earth in light years. 
There is an easy three-step 
| setting process that allows 
| you to reproduce Earth, 
| Sun, and star movements 
| for any time, date, and loca- 
ПИ tion in the world. This strik- 
— ing piece is handcrafted of 
| museum-quality acrylic and 
7X rests atop a sculptured 
Te ae acrylic desk stand. Includes 
an instruction booklet with activity section written by international- 
ly renowned astronomy expert George Lovi. You will also receive a 
Certificate of Authenticity signed and dated by the craftsmen who 
hand fashioned your spectacular model. This item makes a stun- 
ning addition to any home or office. 


The Stars Above™ 


$119.00 ($9.00 shipping) - 41906 - This handcrafted piece pro- 
vides an ideal way to learn 2 cc 
more about the heavens. It 
accurately details all constella- 
tion pattems, complete with | 
constellation and principal star 
names. You'll discover the | 
paths of the planets, the Milky 
Way, and many star locations 
— any time of day or night, 
any night of the year. This four- | 
teen inch diameter working 
model includes a booklet to 
help you explore the sky, a 
wax pencil for celestial chart- 
ing, and a clear base. This 
piece lights from the back 
and is powered by a concealed nine-volt battery. 
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Random House™ Electronic 


Encyclopedia 
$299.00 $329-00 

($6.00 shipping) - #5010 

10 megabytes of instantly 
accessible information on 
20,000 subjects with a 
6,000-year span. 

A table of contents divides 
the information into categories 
(music, science, geography, law, 
religion, sports, leisure, & arts). 

ЗК RAM memory note pad for personal notes, phone #'’s, 
shopping lists, etc. 

Bookmarks /Calendar/Alarm/Calculator/Clock are 
built-in features. 

8 line 320 character display 
"Dimensions 3.4" X 6.1" X 0,9" and weighs 10 ounces 
"Powered by 4 AAA batteries (not included) 


| Pulsar? Chronograph | 

"wA $250.00 ($6.00 shipping) - 47017 - Part of the 

РОР Ww exciting TechGear™ line from Pulsar, this is the 

Л). world's first analog chronograph which measures 

m Ў racing lap times, fastest lap and lap time differ- 
@ ences. The multi-display analog chronograph mea- 

ССС sures split, accumulated elapsed and lap time. 

EN Other features include a stop watch, 24 hour time 

Т indicator, two way rotating elapsed time bezel, 

| month/date calendar that automatically adjusts at 

month end, water resistant to БО meters (165 feet). 


Warbirds Weather Station 

$109.95 ($7.00 shipping) - 41825 - A collection of today's 
hottest aircraft (F-14, | 
15, 16, 111, FA-18, A- Ex | 
10, AH-64) etched into "um — 9 
lacquered solid brass 
and mounted on solid | 
American black walnut | 


panel. Instruments 
have solid brass 
bezels: barometer, 
thermometer, humidity 
gauge. Comes with 
full instructions and 
one year warranty. 
Dimensions are 

10 1/2" X 13". 


and ask for Dept. 6LEC 
or write 

TMM by Mail, Dept. 6LEC 
550 Lisbon St. 

Lewiston, ME 04240 


We accept MasterCard, Visa, American Express and Discover, or send a check or 
money order. Residents of CA, CO, DC, FL, GA, MA, MO, RI, NY and VT must 
include applicable sales tax. Canadian customers must include an additional 
$5.00 per order. Customer satisfaction is guaranteed. We offer express delivery 
for an additional $10.00 per order. All checks and money orders must be in U.S. 
dollars drawn on a U.S. bank. 


Old Fashioned Tin Novelty Signs 

These are reproductions of actual Popular Science covers from 
years past. All are made of high quality 
embossed tin with rolled edges. All have been 
hole-punched for easy hanging in the family 
room, office, den, etc. $16.95 each ($4.50 

| shipping), $29.95 for two ($7.00 shipping), 
3 or buy the set for only $56.00 

i кты сос] ($12.50 
shipping). 
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Pro Blackjack— 

Here's a pocket-sized LCD blackjack 

game which shows you how to win 

and have fun. Gives advice on bet- 

ting, hit, stand, split, and double 

down. Introduces you to card 
counting to improve your skills. 

| Choose 1 to 6 decks and 1 to 4 

players against the computer. 

(Battery included). 

#10003 $59.95 

($4.50 shipping). 


Stereo TV 


Listener 

With the TV Listener, one per- 
son can enjoy TV while the 
other sleeps, reads, or stud- 
ies. This complete cordless 
infrared system houses the lat- 
est in sound transmission 
technology. The unique tower 
transmitter and ergonomically 
styled earpads deliver super 

| sound with апу TV or audio 
source. (Two "AA" batteries not 
included). 45013 $89.95 
($5.00 shipping). 


We accept MasterCard, Visa, American Express and Discover, or send a check or money order. Resi- 

| 'Чепї< of CA, CO, DC, FL, GA, MA, MO, RI, NY and VT must include applicable sales tax. Canadian cus- 

| tomers must include an additional $5.00 per order. Customer satisfaction is guaranteed. We offer 

| express delivery for an additional $10.00 per order. All checks and money orders must be in U.S. dollars 


drawn on a U.S. bank. 
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Dim. 13" X 16" 
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кнн TESTER PLUS 
ier їл Ganson А petir Modeler — 


SensorTester Plus— 


A must for any car owner. This unique device performs six differ- 
ent tests (including temperature, reluctance, potentiometer, etc.), 
will troubleshoot faulty sensors on domestic and 
imported vehicles. Will test ignition modules for 
GM, Ford, and Chrysler automobiles. Comes with 
full instructions and one year warranty. 

#5012 $39.95 ($4.50 shipping). — 1 1 


Computer Training | 
Videos 


What could be simpler than 
learning about computers and 
software in the comfort of your 
own home? Sit back in your 
favorite chair and pop one of the 
tapes into your VCR. These 
videos are unique training sys- 
tems designed to help you master the 
basics of computer operation and a wide 
variety of software applications. Each video 
is $24.95 ($4.50 shipping). 


MS5-DOS 


| ite ce 
"| Microsoft 
Windows | 


Varian 1.1 


| 
| Introduction to 
| ГІ F 


гыла! i ompultrs 


GENERAL INTEREST DESKTOP PUBLISHING 
#2173 Intro to the РС #2200 PFS First Publisher 
#2184 Upgrade/Trouble РС #2201 Aldus Pagemaker 
#2185 Tandy Deskmate #2202 Publish It! 1.2 
#2176 Computers Don't Byte 

82186 Understand PC Networks 


COMPUTERS FOR KIDS 
#2205 Computers for Kids 
#2206 WordPerfect for Kids 


#2207 Lotus 1-2-3 for Kids 
SPREADSHEET WORD PROCESSING DOS 
#2177 Lotus 1-2-3 2.01 #2193 ІВМ DisplayWrite 5 #2203 MS-DOS 
#2178 Lotus 1-2-3 2.2 #2194 Microsoft Word 5.5 #2204 DOS 5.0 
#2179 Lotus 1-2-3 2.3 #2195 WordPerfect 5.0 #2174 MS-DOS 6.0 
#2180 Lotus 1-2-3 3.0 #2196 WordPerfect 5.1 
#2181 Quattro #2197 WordStar 5.5 
#2181 Microsoft Works #2198 MS Works for Windows 
#2183 PFS:First Choice #2199 WordPerfect 6.0 DATABASE 
WINDOWS #2208 dBase IV 
#2187 MS Windows 2.0 

: GRAPHICS 
#2175 MS Windows 3.0 #2209 Harvard Graphics 


42188 MS Windows 3.1 

#2189 MS Excel for Windows 
#2190 MS Word for Windows 
#2191 Lotus 1-2-3 for Windows 
32192 WordPerfect for Windows 


and ask for Dept. 6LEC or write 
TMM by Mail, Dept. 6LEC, 550 Lisbon St. 
Lewiston, ME 04240 
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Game Boy 一 The Perfect Gift Timex Introduces A Go Glo” 
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| 
Game Boy is the perfect gift for hand-held video game action. Timex introduces A Go Glo", a palm-sized, portable alarm | 
Choose from over 300 sports, action, and puzzle games clock equipped with Indiglo* night-light, today's hottest watch | 
including New Tetris 2. The Basic Set is available for only technology. With its sleek cordless design and innovative | 
$49.95 suggested retail. features, А Go Glo folds up to fit in the most unlikely places. 

For more information, call 1-800-FOR TIMEX. 
| 
| 
| 
| 
| 


75+ USES 


E HOSEL = АСТ ТОА | 


The Dremel Moto-Tool—High-Speed Rotary Tool. 
The Dremel Moto- Tool is the versatile, high-speed rotary 2t E | | | 
tool. With 150 available accessories it can carve wood, NordicTrack "—Most Elfective Way to Burn Fat | 
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Fixing Hubble 
[Continued from page 88] 


ble senior scientist at NASA Goddard. 
That's how long it will take to properly 
cool down and finely align the various 
instruments. “We all have to be pa- 
tient,” says Leckorne. 

Though painstaking, the alignment 
procedures for COSTAR and the new 
camera are simple in concept. First, 
the proper focus will be set by ground 
controllers. Then the alignment of the 
corrective mirrors in COSTAR and the 
camera will be fine-tuned. Scientists 
will examine a series of images taken 
by the instruments, and then take any 
needed corrective measures by precise- 
ly adjusting the mirrors. “The first im- 
ages will be really very rough, and 
well progressively work to very fine 
image quality,” says Leckorne. 

Once that’s completed, says Hubble 
program scientist Weiler, the telescope 
will “see” more clearly and be able to 
delve three to four times farther into 
the cosmos, achieving nearly all of its 
originally planned capabilities. “We'll 
be able to see 10 or 15 times fainter ob- 
jects,” says Weiler. “With the improved 
Hubble, well be able to look back per- 
haps 10, 12, 14 billion light-years. 
We'll be able to look at galaxy 
teenagers, galaxy toddlers, perhaps 
even galaxy infants, to figure out how 
matter evolved in the universe." 


some larger issues are hanging on 

the success of the mission. First, 
there is the effect that Hubble's trou- 
bles have had on the telescope's in- 
tended 15-year life. Next-generation 
instruments planned for future Hub- 
ble visits have been delayed or scaled 
down. Ап advanced camera, for one, 
remains a mere proposal for the third 
servicing mission, scheduled for 1999. 
By then, the other cameras will have 
exceeded their design lifetimes. 

Ripples from the “Hubble experi- 
ence," as astronomer Hester calls it, 
have also spread to other so-called big- 
science programs. "It's hard to over- 
state how unfortunate the Hubble 
aberration is in a lot of respects," says 
Hester. “Certainly it's been unfortu- 
nate for NASA astrophysics. It's also 
been unfortunate for astronomy in the 
broader perspective. When ‘to Hubble 
something enters the vernacular as 
meaning that you screwed it up royal- 
ly, that's not a good thing." 

Hubble is part of a series that NASA 
calls Great Observatories. Two of the 
others are the Advanced X-Ray Astro- 
physics Facility, which was to be 
launched in 1996, and the Space In- 
frared Telescope Facility, to be in orbit 
by 2000. The status of both is now less 
certain. At the least, speculates science 
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analyst Pike, their funding might be 
stretched over a longer period of time. 
In any case, adds Pike, “The whole no- 
tion of Great Observatories is almost 
antithetical to the [NASA head] Dan 
Goldin idea of making projects that 
are faster, cheaper, and better" 
[^Space After the Race," July]. 

In the eyes of some, Hubble is also 
fighting to retain an important role 
just as a revolution in ground-based 
astronomy threatens to overtake some 
of the space telescope's unique capa- 
bilities. Huge "light buckets" such as 
the Keck Telescope atop Mauna Kea 
in Hawaii, with its 394-inch-wide mir- 
ror, will make possible the viewing of 
fainter objects than the comparatively 
small Hubble [“The Ultimate Time 
Machine," March '92]. Meanwhile, 
new imaging techniques promise to 
reduce the effects of the atmospheric 
distortion that can hinder ground- 
based instruments. 

But others assert that the space 
telescope will always complement 
ground observatories. "With Hubble, 
you can see things you've never seen 
before, such as objects in ultraviolet, 
most of which is blocked by Earth's at- 
mosphere," says Doug Duncan, an as- 
tronomer who works at the University 
of Chicago and the Adler Planetarium. 
“It’s as if you grew up looking through 
a pair of glasses that only allowed you 
to see red. Then one day you get to see 
the other colors. Ground-based tele- 
scopes like Keck will never do that." 

Another factor in Hubble's favor: Its 
resolution is said to be better than the 
top ground-based telescopes. Keck can 
resolve an image about one arc-second 
(equal to '/3,600 of one degree in the 
360-degree “ре” that makes up the 
sky); the Hubble achieves one-tenth of 
an arc-second—equal to discerning 
the distance separating car headlights 
from 3,000 miles away. 

Ultimately, Hubble's success ^will 
not be measured by how many astro- 
physical journal articles are pub- 
lished,” says Weiler. “It will be mea- 
sured if it does something for the 
American taxpayer. If this program 
doesn't excite our kids, like Mercury 
and Apollo and Pioneer excited me to 
go into science, then it'll be a failure." 

For all the telescope's faults, its 
ability to make such inspiring 
astronomical finds has still earned 
praise from many. "We've shown that 
you can do wondrous things with a 
telescope in space—in spite of the 
bloody mirror, says James Westphal 
of the California Institute of Technology. 
“If Lyman Spitzer was looking for vin- 
dication of his original idea, I think we 
gave it to him." 
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with pain-free rest. . _  90nights. If you are not completely 
2222112227 Маи: Rev. Dr. > E satisfied, return it for a full refund. 
Select Comfort provides proper back support and erea, Ur | 
Roten du enu: ode dé ating wei odes "Hg " ^ ы Order Now or Call For Your 
; ^ "It does such a great job supporting — emm : THATS 
your body ment compared to our FREE VIDEO 


innerspring (which was only three d FREE Broch 
PRESSURE rots months old and firm). The all н тше 


Innerspring mattresses create pressure points around quality and structure was 1-80 () -831-1 211 
path ERED арип. very reassuring that it was well | Ж... 


worth the money spent. I never | | 
would have thought it would make Select Comfor [ COr р 
| | | —— J  mesleep as well as I do now!" | 930175th Ave. №. 

Waterbeds rely on Kc улгер and can cause а Roland E. Minneapolis, MN 55428-1003 


шокы" бнр вурар аон у. Covin gton, ОН eSelect Comfort Corp. 1993 Dept 1987 


Foley-Belsaw Company | 


Earn $4,000 Per Month 
From Your Home 
With A Computer! 


E 1 = + 


2 CE ecu 


Begin part-time and still retain the security of your 


present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary—easy to learn. We provide 


| training and computer. For FREE explanation 


cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


FREE HEAT 
For Your Basement Or Garage 
Recover Valuable Heat Lost UpThe Stack 
Cut Heating Costs WithThe Patented 
High Efficiency 
FLUE RADIATOR 


US PATENT # 4,125,153 

* Sizes to fit all gas and oil furnaces. 

* Simply replace a section of flue pipe with 
the Flue Radiator (fan & thermostat 
included) and plug into 110V outlet. 

* Realize a 40% heat savings otherwise lost 
up the chimney. Free Brochure 


J.H. Stoneberg Mfg., Co. Brockport, PA 15823 


Ti Phone (814) 265-1998 uan. 
VISA/MASTERCARD ACCEPTED 


y Get Started now. FREE 
Lifetime Security Kit 
tells how to make an ex- 

tremely good income. 

Send coupon to: 


Dept.21296, 6301 Equitable Rd. 
Kansas City, MO 64120-1395 
Name 

City — 3 5ше__ЛДЛр 
Since 1926 
nd 


|PN-3A - 


| poor picturew Á/ "eX | 
"||| quality when the /ntelestar сап 


CABLE TV 


DESCRAMBLERS 
Best Prices in the U.S.A.! 


Se dad — оу. LJ. NL 


JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 


The Newest & the Latest 


DMTB-A - all Jerrold Impulse & 
: Starcom series 
SA3-DFA -all Scientific Atlantas 


incl. 8536, 8536*, 8580, 


Drop-field 

all Pioneer systems 
ALSO 

FTB3, SA3, TZPC145G 
24 HOUR SHIPMENTS 


30 DAY MONEY BACK GUARANTEE 


FREE CATALOG & INFORMATION 


1-800-772-6244 


4100 N. Powerline Rd, Bldg. F-4 Pompano Beach FL 33073 
NO FLORIDA SALES! 


in^ 


both enhance and stabilize 


| || virtually any video signal? | 


| relxG602)829-8110 


A: Purchase a high quality 
Intelestar video stabilizer that 
offers the following: 

Durable, slim-line metal casing! 


9-volt battery! Copy any tape! 
Gold-plated cables! Made in USA! 


| Маке the intelligent сһоїсе | 


Order Now! 


` 800-829-7746 


اسيا 


1971Е 5 5:#101 Tempe, AZ 85281 L 


WATTHOUR 
METERS 


Calculate your cost of electricity for = 
an appliance, branch circuit, garage, Б. 
etc. Compare energy efficiencies or use for exper 
ments. For information, meters list, and prices, sen 
$1.00 to: 


Arcman Corporation 
807A Center St., Throop, РА 18512 


- | REMOVE a 
Bd Back деца 


From Standard Records & CD's with the 
Thompson Vocal Eliminator™ Call 
Catalog & Demo Record. 
Phone: (404)482-4189 Ext 60... 
Singer's Supply, Dept PS-1 
7986 Hightower Trail 
Lithonia, GA 30058 


| SPACESHIP | 
j; THERMOMETER X 


і АМЕР PROBE 


$79.95 PLUS $550 S&H GET YOURS TODAY 
UMIOUE COLORFUL AND PRACTICAL ROOM THERMOMETER 
LIGHT EMITTING DODES NOCATES TEMPERT ДЕ 
RAMANE COSPLAY GIVES THEMONIETER PRELAUACH EFFECT 
СЕАТ FOR GETS... SPECT MODEL. LANGER OF PRODE 
SEND CHK. OR ALO. TO-ABODE ELECTRONICS 
1718 BEICKARBOR, KATY FX. Тай 


Now you can 
do something 
about 
the weather 


() ur ULTIMETER' II Weather 
Station helps vou plan your 
day, safeguard your family and 
property by alerting you to local 
conditions that often vary from distant forecasts. 
Tells vou to: Warn loved ones when wind chill 
threatens frostbite, secure outside belongings 
against sudden gusts, protect plants against | 
weather extremes. Over 20 weather functions: 
‚ © Wind Speed 
| and Direction 
| (40 ft. cable) • 
e Temperature 
(25 ft. cable) 
Chill Factor * 
Alarms e Highs/ 
lows/times/ 
dates * Metric/ 
English * Op- 
tional self-emptving rain gauge * 30-day money back 
| guarantee * One-year warrant) 
| HOME WEATHER STATION ...... Only $179.00 
а Orderby Dec.24andgeta DISCOUNT COUPON fora 2nd 
| Keyboard Unit for remote use, only $49 (590 value) 
NEW! Add our PC DATA LOGGER ..... Only $69.00 


Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax 


For information or to order with VISA/MU: 
TOLL-FREE 1-800-USA-PEET (872-7338) 
FAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 


PEET BROS. COMPANY 01.312 Woodland Rd. 


W. Allenhurst NJ ОТТІ 


Gur 1 T h j 7 Ir 


T I P 
Free Brochure 


SURVEILLANCE 


 & COUNTER SURVEILLANCE Electronic Devices 
Bugging/Phone Tapping Detectors • Phone 
Scramblers • Voice Changers « Caller IDs « Vehicle 
Tracking « Transmitters • Locksmithing • and more! 
NEN! 7 hour telephone recording system. 


Tapes phone calis automatically. $125.00 
E (b. E 


FOR CATALOG SEND $5.00 Т0... 


P.0. Box 337, Buffalo, NY 14226 (716) 691-3476 


! GEODESIC 

jm. \ 
- ОМС. ami ЖИК, 
pu e 


я. 1 3 ЕП i a T: pr ary | 
ru F- a Р ы 


Pre-cut dome home kits in a variety of floor plans up 

to 3,000 sq. ft. Complete kits start as low as $6,120. 

Attractive, easy-to-assemble, energy-efficient. $12 for 
„ new 100-page catalog package. Color video $8 more. 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons. Buttons are proven 
money-makers at fairs, flea mar- 
Kets, conventions. or anywhere 
people congregate They re 

fast and easy to make with 
Badge-A-Minit and inexpensive! 
Send for a FREE Full color 

catalog or send for a 

Starter КИ, only $29 95 

plus $2.95 shipping (IL 

residents add $1.87 tax) 


Badge-A-Minit, Dept. PS1293, 348 North 30th Rd., Box 800, 
LaSalle, IL 61301, Phone 800-223-4103 


1 & 2 Seaters 
1 Hour Training 


No License Required a 

Land, Ice or Snow d 
Thousands in Use Dea ersh р 
Nothing Safer, M Opportunities 
Easier or "y 

More Fun! a 


an's oldest dream come true! Yearround family fun! You have to 
be this craft to believe it. Fascinating video with complete 
formation on the safest most unique aircraft ever conceived by 
an. Destined to be the hottest selling aircraft in the world. Video in 
HS, Beta or PAL. Add $10 for Beta, $20 for PAL, Add $2 S/H for 
anadian, $10 Foreign, U.S. Funds Only. FL State, add 6.5% 
end check, money order or call tor COD (U.S. only) 


Info Pack 
PARASCENDER БОРК Pack ti 
Technologies Inc. Video and Info Pack $21 


300 SW 227 Ave.. Dept. PS Video and Dealer Info Pack $23 
eese FL 33031-3814 TEL. 305-242-1340 FAX 305-242-1345 


Save on cable rental fees! 


CABLE TV 


DESCRAMBLERS 
WE’LL BEAT ANY PRICE 


JERROLD -TOCOM- ZENITH -HAMLIN 
OAK-PIONEER -SCIENTIFIC ATLANTA 
e24 HOUR SHIPMENTS! 
» 30 DAY MONEY BACK GUARANTEE! $ 
e QUANTITY DISCOUNTS! | 
MASTER CARD / AMEX / VISA / C.0.D 
Have make and model number of 
equipment used in your area ready. 
CALL TOLL-FREE 
‘ 


1-800-284-8432 


CABLE WAREHOUSE 
10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
NO FLORIDA SALES MEMBER 
Anyone implying theft of service 
will be denied assistance. 


CONTROL! 


with 
CABLE TV DESCRAMBLERS 
AND CONVERTERS 


Gain complete control of your TV, and save money on 
monthly rental charges by owning your cable equipment! 
TOP BRANDS AVAILABLE 
Everquest • Panasonic * Jerrold • Zenith • 
Pioneer • Scientific Atlanta « Tocom • 
and many more! 


SATISFACTION GUARANTEED! 


Same day shipment if order placed before 5 pm EST. 


1-800-775-0444 Nee 


MC, Visa or COD. 


Т.б. ELECTRONICS 


Decoders and Descramblers must not be used without authorization 


by vour local cable operator. Sorry, no Tennessee sales. 


Amazing Whirlaway Tool 


Removes Rust, Paint, p 
| & Scale from Wood, "Ж. 


| Concrete or Steel 


| Fits any 4 Drill 


| $ 69.95 includes анис 


SALES & INFORMATION : 


1-800-486-9151 


FAX: 305-756-1573 


Robert C. Collins Company 


Whirlaway Tools 
6772 NE 4th Ave., Miami, FL 33138 


45 uds to Help 
You Qualify for 
the Job You Want 


Free Facts about Career 
Diplomas and Degrees 


Now, at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 

„even get a Specialized : 
Associate Degree. Call or Ж ? 
send for free information on the career field that 
interests you most and how to train for it. 


г 1-800-992-8769 Ext. 2317 
FREE CALL ANYTIME—24 hours a day, 7 days a week. 
via OR MAIL COUPON TODAY! 4702L 


a Е Е ШШ Е ШЕШ ш ПЫШ ШШ Е | 
International Correspondence Schools 
1 Dept. APCSB3S, 925 Oak Street, Scranton, РА 18515 | 
Send free facts on how | can E home for the 
l career | have chosen. No cpt و‎ | 


1 ASSOCIATE IM SPECIALIZED ASSOCIATE IN SPECIALIZED | | 
с=с с үч 
! O Accounti Г] Engineering ! 
| O Bus. Mgmt.—Finance Opt Tech | 
7 Bus. Mgmt. Marketing Option (J Electrical E ineering Technology 
| Û Applied Computer Sc 口 Electronics Technology | 
i C) High School CAREER DIPLOMA PROGRAMS - Repar i 
| огсус г 
Г] Auto Mechanics Г] Hotel/Restaurant Management 
1 O Surveying & Mapping O Catering/Gourmet Cooking | 
i Г] Drafting O Computer Programming 1 
П Air Conditioning & Refrigeration C Personal Computer Specialist 
i Û] Wikllife/Forestry Conservation O] PC ir f 
O Police Г] Desktop Publishing & Design 
i L] ry [Г] Fitness & Nutrition | 
H = Г ое ا‎ 
i Е Smas Business Management E ds Specials i і 
un Repair oumalism/Sho j 
| 口 Electronics Г] Interior Decorating ct. 
emen. C MM 
er 
| C Medi Office Assistant [7] Home Inspector i 
O Legal Assistant O Medical Transcriptionist 
l| Gar C Real Estate Appraiser | 
| Name Age | 
i Address o — — | — — — Ад. # | 
cily/State — o — — Zip | 
p Pese ( ) -J 
| ШШ ШИШ å å‘ å ШШ FF å å 3B 0 本 | 


Discover one of 
the most bizarre 
collections of 
paperbacks, pamphlets, industrial references on 
incredible plans, lost secrets, forgotten events, and 
strange theoriesever assembled! N E 1 
Write for a catalog! Learn howto ON! 

make neon signs, rewind motors, get high power 
from auto alternators and generators, build a spot 


welder, an electric scooter, build a storage battery, 
| and more! It's all here. Write for a catalog today! 


A. NEL 
манаа. +. 


* 
MEET. vse 


J Build a genuine working solar 
- г cell! Turn sunlight into electric- 


ue Та B q ity! Low cost! Really works! 
| ELLS a Write for a catalog! 


Discover the finest collection of quality Tesla books 


available, including both new 

books and reprints of very old, H ARE 
rare publications. Discover TESLA 
Build a Wimshurst machine, 


Tesla's lost inventions, a 1904 
Telsa Coil, Oudin Coil, Induc- Ñ 3 


book оп Tesla’s experiments with 

wireless power transmission, and 

much more! Highest quality 
guaranteed! Writel 

tion Coil, Jacob's Ladder, Van SS om 
de Graaff, Leyden jars, scintil- | 
lating tubes, electrical cannons, 

Cavallo's cylinder machine and 
much more! Great science projects! 
Most complete collection of high 
voltage books you'll find anywhere! 
Write for a catalog! 


| B ADIO! Early short- 
| WEN wave radio 


books, disc television, unusual 
radio experiments, and more! € 
Build crystal sets, old-time Ж 
shortwave radios, transmitters sOi 
and more: Write for a catalog! Ф 
BOOZE! . Discover secrets of making 
E EN | ^" hard liquor, paper, violins, 
chili, tanning hides, home- 
steading, and survival. Do 


LOCKS! 
ЙЕ а ше ming 
MOTORS! 7:5 gos engraving, 


diode and more! 
Build incredible scientific apparatus. Rediscover 
lost technology! Write today for a catalog! 


You'll even discover a strange collection of books 
on perpetual motion, hollow earth theory, the face 
on Mars and more! 


Write for bes copy of Lindsay's 
new Technical Books catalog 
and see for yourself what you've 


Canada) or $4.00 foreign a, CATALOG 
mail. We'll send your catalog TODAY! 


immediately! Write today! 
и; н жин er er erem 


s TECHNICAL BOOKS 


7 538-ЕТА, Bradley IL 60915 


Ц = Send just a catalog! $1.00 enclosed ($4.00 
foreign airmail) 
| Name 


[| Address 


Lo ly L.—————ÉÉccSt.——Zip. .— 
ШЕШ ШШ ШШ ШШ ШШ тыш ШШ ШШ ШШ | 


Ве The Boss 
of a Locksmith Business 


Get Started now. FREE Q^ 
Lifetime Security Kit tells zai 
how to make an extremely % 

good income. Send coupon 

to: 
Foley-Belsaw Company f/f 
Dept.12406, 6301 Equitable Rd. | 
Kansas City, MO 64120-1395 
Name 
Address | 
City State — Zip 
Since 1926 
€ 


Do your own machining and shop work with a 
smithy 3-in-1 Lathe * Mill * Drill 


FIX IT YOURSELF! 
$ Easy to use! 
ay ony 

ave Time! 

L2 , As low as $1095 


- @Smithy 
For FREE Fact Kit vexillo 
Call: Smithy Dept. 
1-800-345-6342 Lathe » Mill • Dril! 


3023 E. 2nd Street 
(Ask for operator РЭ ) The Dalles, OR 97058 


i 
3 


| DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 


| Hamlin Combos $44, Oak M35B $60 (min. 5), etc. | 


WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


ENIVIROLET. 


отрова Toilet Systems 


Advanced Waterless & ^ Water Models | 


| The environmental, sanitary, odor-free answer for cottages, 
Cabins, homes & industry. Call for free information 


SANCOR" 


140-30 Milner Ave., Scarborough, Ontario, Canada M1S 383 


"20 Ft ERAMWETER,, TH HIGH 


—— 2 43 = a Cut y 
; а ribs ond panels, and buid fnis 
| ee beautiful dome in less than - 
F | КА! 2 weeks for S45) 
И о i Usa for Garage, Workshop or make 
nH Y into Guesthouse. Select larger size 
and build а Dome Hone 
For 27-роара Instruction book 
am $719 
KEY DOME, Dept. Р59312 
T. Mi. PO Rm 430753 Miam Н. 313143 
oo as | м” ГИТ = PH ЗОБ B85 X541 


FREE CATALOG! 


JERROLD HAMLIN OAK ЕТС 


CABLE TV DESCRAMBLERS 


e Special Dealer Prices! + Compa etal 
Prices! « Guaranteed Prices & warranties! 
* Orders Shipped Immediately! VISA/MC OK! 


REPUBLIC CABLE PRODUCTS, ,INC. 
4080 Paradise M #15, Dept. 537 V 89109 
For a yer а 


all ot “г int ormation 


If We've Done It Once, We'v ve Done It 1000 Times. 


The Trust for Public Land was founded to conserve land for people. 
For over twenty years, we've helped acquire and protect open space for 
people to enjoy as recreational areas, historic landmarks, and community 
parks and gardens — more than a thousand in all, and still counting. 


We'd like to count on you. For information write: 
The Trust for Public Land, 116 New Montgomery Street, 
Ath Floor, San Francisco, CA 94105, or call 1-800-714-LAND. 


THE TRUST FOR PUBLIC LAND 
Conserving Land for People 


debo DO IT ALL YOURSELF | 


OUT GOTI PPOO ее аш аы [ак | 


1-800-648-7938 


PESTSARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces it's most powerful SUPER MACHINE that 


‚ REPELS 


MICE, RATS, - 
SQUIRRELS, 
FLEAS 


Thousands report bats, ants, spiders, roaches, flies, and 
crickets gone OR YOUR MONEY BACK! Bentley's SUPER 
PEST REPELLER blasts out ultrasonic sound that is 
unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them 
everywhere: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 

“Have 12 cats, 1 dog and NO fleas.” Binghamton, NY 
"Haven't seen one ant or spider since ! plugged it into 
the wall." Paramus, NJ 

“All my mice are gone." Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 
Bentley's SUPER PEST REPELLER is the best! 20 to 
100 times more powerful than competitive units. 
Registered by the Canadian Dept. of Agriculture to 
repel mice and rats. (PCP act Reg 421465). UL listed. 
EPA est. #. Dual transducers blast out ultrasonic 
sound at 148db and 32 to 62 KHZ (32,000 to 62,000 
cycles a second). Over 3 million repellers sold. 90 day 
money back guarantee. 36 month limited warranty. 


Attractive and compact. Walnut and beige finish. 
Only 2-1/2" high and 5" wide. Just plug it in. THAT'S 
ALL! Costs less than a penny a day to operate. 


WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 
repellers only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! Only $119.85 ($6.95 shipping)! CA residents add 
8% sales tax. All major credit cards holders CALL 
TOLL FREE: 1-800-348-6868. Info/foreign: 415-647- 
7904. Checks and M.0.s to: Bentley's for Better Living™, 
Dr t ML61, P.0. Box 31652, San Francisco, CA 94131 


THE HOSSFELD UNIVERSAL? 


IRON BENDER 
Since 1922 


Make 
Hundreds of Bends 
on 


One Machine 
[ ] 


Hydraulic Power 
Available 


A Production Machine for Your 
Factory * Job Shop 
e Use It to Bend Your Stock « 


Bar 
Pipe 
OD Tube 
SquareTube 
Rect Tube 
Angle Iron 
Cap Rail 


Iron 
Brass 
Copper 
Aluminum 
1020 Steel 
Alloy 


hossfeld Manufacturing Company 
Dept. PS 
Р.О. Box 557 
Winona, ММ 55987 


Рһопе (507) 452-2182 
FAX (507) 454-1194 
© Copyright 1993 by Hossfeld Manufacturing Company * All Rights 
' в 


Ho 


Now Юеш 


GET INTO GEAR 


WITH 


NORDIC [RACKS 
FITNESS BIKE ; 


[Conlinued.from page 143] 


SONG WRITERS 


SONGS POEMS NEEDED! CASH ROYALTY, 
RECORDINGS, PUBLISHING, RADIO/TV 
PROMGQTIONS. Broadway Music Productions, 
Вох 743BP 5, Sarasota, FL 34278. 


STAMP COLLECTING 


DISCOUNT STAMPS. REQUEST COUN- 
TRIES. FREE LIST. Iva, Box 197-B, Hanford, CA 
33232. 


“REE! 100 World Wide With Approvals. Kloster, 
18289 Hunny, Jamul, CA 91935. 


50 Diffdrent Selected United States Stamps. 
Only $1400. Tom Roush, PO Box 1706-M, Willis, 
rx 77318. 


FOUR FOREIGN sets 25е. Request approvals. 
3. G. Spies, Вох 1065-P, Jamaica, NY 11431. 


100 UNITED STATES stamps 25e with AP- 
"ROVALS. Becker, Box 3284-PS, Portland, OR 
7208-3284. 


J.S. Stamp Album 


С rectis STAMPS 


‚ paper. 
der. All major issues 1847-1993. M. 
udes 100 stamps’protective mounts. X T 
) Gipranteed. Check/money order/VISA/MC. 40 
38 25.$495P/HMD Res. +1ах$175 WE 
StampUSA • Вох 4255 • Dept. PS12 
Frederick, МО = 21705 = 1-800-782-6720 


Minima 


Popule 


Get the New Year off to a great start by 
rediscovering the enjoyment of biking! 
Remember how much fun biking used . 
to be — the fresh air, the open road? 
Now you can experience that excitement 
all over again and get into better shape 
at the same time — with Nordic Tracks 
Fitness Bike". 


No other bike makes it so easy to get the 
aerobic exercise you need, all on a 
comfortable easy-to-ride bike. That's 
because no other bike offers such 
innovative features. 


А reminder from nem a 
i With the option Indoor DIKE 
NordicTrack — always stand, you can enjoy your Fitness Bike 
wear a helmet all year round! 
while biking, Radial Gearing System 


takes the complexity out of shifting and 
riding. Change through nine gears with 
one press of a button. And for safer starts, 
you can downshift while standing still! 


Patented Rim Band Braking System 
gives you three times the braking power 
with less effort than ordinary front and 


comfortable heads-up riding position, 
and is available in both standard and 


Easy-On" frames. 


Virtually maintenance-free design 
means no more annual tune-ups, worn- 
out brakes or temperamental gear 
systems to worry about. 
This year, treat yourself to this very 
special bike. Plus, if you order by 
December 15th, you'll receive your bike 
by Christmas! 

For a 30-Day Home Trial 

or Free Brochure Call 


1-800-858-BIKE 


EXT: 1Y8L3 


Fo P mo S TIL 2 | 


zn y ESS DINE 


A Terrific Value From NordicTrack 
At Only $369.95! 


( plus shipping and handling ) 
GET INTO GEAR NEXT YEAR. 


©1994 NordicTrack, Inc., ACML sampan All rights reserved. 


| 区 Classified Opportunity Mart _ 


MALAGASY NOBEL PRIZE WINNERS: 


SHEETLET OF 16 STAMPS $12.50. ILAN'S 
TOPICALS, POB 32315, BALTIMORE, MD 
21208. 


Worldwide stamp mixture 10¢. Interesting ap- 


provals included. White, Box 999-BD, Dunedin, 
FL 34697. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEP'T. E123PS, JAMES- 


| TOWN, NY, 14701-0019. 


BEGINNERS 2—4c approvals, other available. 
Stamps, Box 62357, Colorado Springs, CO 
80962. 


100—large Russion $2.00. Free Catalog. 
Discounts Limited, 510 Tevebaugh, Free- 


dom, Pennsylvania 15042. 


| TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


4' Metal Cutting Lathe $125.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


Ms. Ва di Cohan, Paul Walker, Classified Advertising Representatives 


rear hand brakes. And, unlike other 
bikes, the braking power actually 
continues in wet weather! 
Ergonomic design maximizes your 
comfort and safety with such 4 

а gel-padded seat, adjustable frame, 


c— Ze Gm GA Ac Шын ШЫН ШЫН C ss‏ س 


‘STARTING AT 5390 
‘MILLS METALS BOOKS 
‘PRECISION INSTRUMENTS 
[a Catalog $2.00 
: an (513) 322-8562 
CAMPBELL TOOLS COMPANY 
2100-P Selma Road - Springfield, OH 45505 


FOR THE MACHINISTIUIT 


Choose From A Lange Selection Of Shop, 
Metalworking, Tooling, much тоге! 


BOX 536-PS + HURRICANE. WU • 25526 


|WATCHES, CLOCKS—SALES & SERVICE| 
NATIONAL CLOCK REPAIR—professional re- 


pair studios. Modern and antique—free bro- 
chure. 1-800-355-CLOCK. 


| WATER PURIFICATION 


WATERWISE PURIFIERS . .. homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


Send to: Nordic Track, Dept. 1Y8L3, 104 Peavey Road, 


| 

| 

Send for a Fitness Bike brochure now! | 
Name ' 
Street ! 
City - 
State / o —— 
atures as Phone ( 
| 

i 

all 


| *1 year warranty. 


POPULAR SCIENCE DECEMBER 


Chaska, MN 55318-2355 


STOP JAMMING . 
ME! 


If you rent video tapes they re 
jamming you too. 


When playing back rented movies you will notice 
annoying flashes, streaks, jitters. This 15 caused | 
by copy protection jamming embedded in the 
video. The MVE2000 will spot and completely 
eliminate Macrovision and all current ссру 
protection giving you a crystal clear picture 
;uaranteed eliminates all copy protectio 
*Works on all Tv's, VCR's, Beta, cable. 
*Completely automatic no adjustments. 
*Digital state of the art. $59.95 
Add $5.00 S/H 


Reach B.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. February '94 issue deadline (on sale Jan. 11th) is November 10th. Rates: $13.00 per word. 
1 ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $725.00 per inch. Payment with order, or charge your Visa, MasterCard, American Express, Discover 
Card of Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and remittance payable to 
POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 

Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All orders are subject to 
the applicable rate card, copies of which are available upon written request sent to the address provided. 
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= Classified Opportunity Mari 


| WATER BALLOON LAUNCHE! 
120 YARDS!! ONLY $12 


= Ce 
JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. [^ 
要 
* К IN WRITING! ^ Build the World's Most Energy Efficient | 
| And Environmentally Sale Home | —— i 
| Upto 70% energy savings. R-28 Dome Build- | MAKES ANY VEHICLE ; 
* Buv2 SAVE 10% ON SECOND ing Kits from $7,060. Perfect for the owner- ELECTRONICALLY INVISIBLE 
UNIT | builder. Build in any climate. Еігергоої, low TO POLICE RADAR" 
| ; maintenance, concrete exterior. Ultimate | JOPERKTES ОНА K, TH 


resistance to termites, deterioration, hurri- 


* Easy TO INSTALL INSTRUCTION canes. earthquakes, & tornadoes. Choice of 
BOOK WITH EVERY ORDER. plans. 471 to 3,171 sq. fi 


Free brochure or send $8 for a Planning Kil 


ELECTRONICS * FRIENDLY, COURTEOUS seo American Ingenuity ， 
| 407-254-4220 


al PROTECTS 
FROM ALL 
INSTANT-ON 
RADAR 


=l CAN BE 
USED WITH 
4 DETECTOR 


чишен BHDAD-SPECTHUM PASSIVE 
TOM TECHNOLOGY 


612-783-1666 ED 


T.E.K. DISTRIBUTORS „ЕЁ 


SERVICE. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30. Day No-Risk TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


DESCRAMBLERS 


Converters & Accessories 
SAVE MONEY! OWN YOUR EQUIPMENT 


You now have a choice to | 
own your cable equipment 
to access all premium and 
basic channels. We offer the 
lowest prices on all majo! 
brand names including 
| Zenith, Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. FREE 30 day trial period and one year 
warranty. So, if (и аге tired of paying the ris- 
ing cost of Cable TV... 


CALL FOR YOUR FREE CATALOG TODAY. 
Add-on Cable Company 


800/334-8475 


PROTECTION FOR: | 
sES TOO! STARTING AT Ca rs, Trucks, RV's, 


" $ 199 Boats, Docks, 
Motorcycles, Hot 
Tubs, Pools, Paintbooth, Concrete, 


Money Back Guarantee 


1-800-535-1843 
LOWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 

EARN EXTRA $55 SAT 10-2 CST 


Please have MODEL pi in your area when calling 


ТЕД he Concepts Inc.| | 
and Save ! uU. | 8 


Щ Contracts, Sandblasting, Camp or 
| Temporary Shelter, Walkways, and 
iN | More! HEAVY DUTY Steel Frame, 

[^ E | Dupont? Cover with 
ON Zipper Door. Sizes Available from 
| 5 to 60° Wide, 30° High, Any 
ength. Withstands High Winds, 

un, Sap & Heavy Snow 
ssembles and Anchors Easily. No 

Property taxes or permit required 

Covers last up to 20 Years. Ме 

Ship to Your Door! CALL NOW! 

DEALERS & EXPORTERS WELCOME! 


ON 
ELECTRONICS 


CABLE TV 
Converters & Descramblers | 
*Tocom * Oak 

* Jerrold * SA 
* Zenith * More 


Why tolerate unbearable, thl 
ca e fees when you con buy for les 


CALL Toll Free 1-800- a Ext. (um 

203-781-8000 J 227 Колай BN 
FAX: 203-781-8005 | OPEN TO THE PUBLIC INSTANT GARAGES 
РР) op | | ITEE ALL WEATHER SHELTERS 


шош | [BUILD A BIKECAR v7 | 
CABLE TV “BOXES” EDU А Ir CABLE Gay 
WHOLESALE PRICES! s" 2 эу F5 2 | tenu source fOr = | 


CONVERTERS e DESCRAMBLERS LI UM Sese | 1 S esperes Save $1000's. 
و‎ se shen ty grace eg: un to Drive! We. 26372) о & TV cabl | 
| REMOTE CONTROLS ө sis bull! 02, (ERE окесая cone || cable descrambler 


and converters catalog 


| ACCESSORIES RANTS u^ P.O. г E û 290070297 ل نے‎ d 
| у Year More, | | VISA + MC • COD - ACT TODAY! „2 оф | — i _ 
FROM $9.95!! | MEGA ELECTRONICS A) , | 


ji CABLE 
T.V. BOXES 
MOTORIZE р BICYCLE РТТ | | CONVERTERS / DESCRAMBLERS 
| Why Pay Rent 
Call for FREE Catalog 


—GUARANTEED BEST PRICES— | | 
—BEST WARRANTIES— | The Portable sawmil. 
—IMMEDIATE SHIPPING— | The “affordable portable” 
, | | па man һап wmill, 
ewo M 
lumbēr. a 1 m to 


LAKE SYLVAN ШЕ 
SALES, INC. Write or cali lor free 


= 


1-800-972-2779 


SORRY NO MINNESOTA SALES b i FREEDOM 
CALL FOR A CATALOG NOW! | | 1 — pe о С 
: E | venue 
800-800-4582 prc t SB ай! - Er Lauderdale, FL 33334 
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TRUMARK WRIST-ROCKET ° 


225 Yard Range! Folding $ ] 5 ОО 
slingshot holds ammo in handle. 

$15.00 buys slingshot, 70 rounds of white 
Tracer ® brand ammo, and extra band assembly. 


MADE IN U S A 


D : 


- = M) € мага пима" SNAPSHOT . 


REPEATER I 

Semi-automatically shoots Powerbands 
six shots in rapid-fire-succession. 
12" barrel shoots bands up to 30 feet 


Black plastic stock with rotating starwheel. 


POSTAGE PAID: SEND 
CHECK OR MONEY ORDER TO 


TRUMARK 
1835 38th Street 


BOULDER, CO 80301 


MUST LIQUIDATE 


Overstocked Warehouse 
Below Wholesale Prices 
Giant Inventory 
All Brands - Factory Direct 


У, 3250 Hatch Rd. Suite 1A 
> Cedar Park, TX 78613 


EURO-BURNER 

* Improved alternative to conventional coil burners. 

* Flat, round cast-iron surface heats evenly. 

* Clean-up is a breeze. 

* No unsightly burner bowls and open wire coils. 

* Built-in high limit safety, reduces heat if pot boils 
dry or burner is left on without a pot. 

* Vastly reduces chances of a grease fire. 

* Improved durability and service life. 

* Cost effective way to up-grade your existing range 
to the ‘state of the art’. 

* Simple plug-out your old, plug-in the EURO- 
BURNER installation. 

* Featured in the March 1991 POPULAR SCIENCE 
"Whats New’ section. 

Call 1-800-360-5357 

for more information or to place an order. Visa & MC accepted. | 


Or Write to SMC Mail Marketing 
PO Box 101 Slatedale, PA 18079-0101 


*Descramblers 

* AI] Makes & Models 
*Quantity Discounts 
*30-day Money Back Guarantee “Best Warranties 


Show Time Cable COD 
643 N 98th St STE 260 MasterCard 


Omaha, NE 68114 Visa* Amex 


1 -800-643 -4258 | Discover 


UPER WINTER 
SALE-OFF 


Vel HAVE WELAT 


ШЕ (CABLE TV DESCRAMBLER ڪي‎ 


ккан ади ia гуч and aftermarket 
descromblers for р 


Panasonic, Cable TV Converter 


` VIDEO STABILIZER 
Allows you to copy movies protected by 
Macrovision and other capy protection зуз- 
temi. Mato! cose We battery included. 
Optional AC adapter $6. 


CALL 800-487-2225 


Gault, Inc. 8325-9 Falls of Меша Bd. Suite 310 Robegh. NC 27815 


the MIGHTY MITE workhorse 
e light weight * compact — * incredibly strong | 
| Can be folded to just three inches 
thick for easy storage: under car seat, | 
under bed, in closet, hang on wall, 
carry with you! Stop! Lugging 
|| | small aia pany around those bulky saw horses 
D чтоли ara hone апа build a Mighty Mite now! 


! ! ! Plans: $5.95 each. Complete kits: $19.95 includes S&H. Send to: 
PROTECT YOURSELF AGAINST MASTER PLANNERS, P.0. BOX 1563, EASLEY, S.C. 29641 


POLICE RADAR AND LASER! 


На Irrier- -RDR Radar Jammer 

= FUR Legal (Passive |! FM Chirp) 
a Covers all RADAR (X. К. Kal 
a Bion omi RADAR gun dismay 


Free Six Month Storage 
40 35x60 60x140 50x180 


e | Detect ~% 

Y Magnetic Fields “ 

studies suggest that long-term Emergency tire traction in ice, snow, 
mud or sand. Slips on in seconds 

* Dal power jacks for powering 


$ 5 er jacks for powering | |, ! | without tools or fasteners. 
Including shi pping ini en m ed Aa pon “лг. FREE CATA LOG 
in ДЕБИ J-FYear Warrants | | 
| rond неми ату Day Satisfaction Guarantee i The SLIP GRIP TM TIRE CLIP 
& | | 212; | а a 1 Н П 
Barrier-LSR LASER Jammer - $195 CABLE T.V. BOXES — ALL TYPES Made in USA for repeated use. Fits tires 14> 
Татта high speed infrared lighr pulex which Ашы LASER guns. 3 LOW PRICES = DEALER PRICES . for mid and full size Cars, vans, and pick-up 
IOo LEGAL 2 Year Warranty and 30 Day Sarstaction Ciaramee! trucks. Only $12.95 per pair. (one for each 
| li RADAR Jammer $ ‘sk about out s : T i , | 
“Spirit RADAR Sammas $99. Yen 1 jeket ф АСЕ PRODUCTS & drive tire). Add $2.50 for S&H. VISA/MC 1- 
Uniden BearTracker ieee Guarantee? es 1 2 800 > 234 = 0726 — 800-671-1999 or send check to:BEACO In- 
Р] Mew Concepts a dustries, Inc. 444 N. Cedar Rd. Round Lake, IL 


a Includes тоште Hardware 


MFD-1 
is a sensitive 
; Magnetic Field 
Detector. It includes a 
9-V battery, easy-to-read 
manual, full 1-year warranty. 


Only $39.95 + $5 S&H. 


Corporation 


Күрер аграр? 60073. CALL TODAY! 
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POCKE TORCH ! 


POWERFUL жоосу m 


GREAT NOVELTY 
ант 


= E mcos PERD, 
Па ЫЫ [=], 


вр було. а 11.95 +4 pepe 


PLANS $12." | 
VIDEO & PLANS 


Exciting to Ride! 

Easy to Build. Seats 2 Kids.” 

The Ultimate Backyard Playscape! ^ B 
Professional Plans, Materials & Tools List 
Send To: POWERS OF IMAGINATION 


4365 Northlake Blvd. Palm Beach Gardens, FL qi 
| Satisacion Guaranteed or Your Money Bod 


999." 1.800-228-7404 


3250 Hotch Rd. Suite 1c Cedar Pork, TX. 78613 


1-800-A-WIRE-4-U 
294-7346 
JERROLD PANASONIC SA'S ЕТС 
CABLE TV CONVERTERS PLUS 


ial Dealer Prices! «Compare our Low - 
Prices! «Guaranteed Prices + Warranties! 
* Orders shipped immediately! C.O.D. 
ж WE'LL BEAT ANY PRICE ж 
Sorry no N.J. sales. Dealers Wanted. 


Plazac Sales, Inc. 


Retai 


| to find a more intense experience thana 
WE DARE oport5ub dive. This is not a "wet sub". No 
wee lve ¢ gear is worn. ake your friends tor 
d Tak friends f 
Hsc eum rides. 2 & 3 person models 
eee in production since 1987. Build 
Ў our own from a kit! Info pkg 
йж , 20 min. action video 
3 924.99, or both for $29.99 
uS Outside N A. add $15.00. U.S.A 
m dollar bad order or Visa only. 
“aa International VentureCraft Corp 
= 1225 E. Sunset Dr. Suite 500 
г t Rum WA. 88226-3529 
DOrderii 


JAM "222 

+ laser 
FOH 400- The world's most 
advanced digital jammer- | Ыы 
covers X, K,«cKa« Laser А. 
Prevent radar & laser guns | 
obtaining your speed!! 
Effective, yet 100% Legal 
Incredible Quality, 
Performance & Price 


Free Catalog Sent to: info. (713) 587-6959 a 
SuperProduct 13839 S.W.Fwy, #104, Sugarland, TX 7 


ONLY $ 139 s/n зз во 


40 day money баск guarantea 


r aar 
i T 


v Holida, 


m4 
im: = y t ( 


SHARK-Rattlesnake. Hundreds Fascinating 
Novelties. Brochure $1.00. Shark Tooth Neck- 
lace $5.00. Shark, Box 70PS-134, Redondo 
Beach, CA 90277. 
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BUILD . A ROLLERCOASTER 
у. 


ne or Fax: (604) 436-5657] | 


To Order:(800) 532-1182 (24hr) 


YOUR OLD KNIFE SHARPENER JUST BECAME OBSOLETE 
TRY THE 1 "H'a 5ONEW 
REMARKABLE B iamon EDGE to os 

KNIFE SHARPENER ITs PATENTED 

SUPER LONG LIFE TUNGSTEN CARBIDE BLADE 

ALTOMATICALLY POSITIONS TO IDEAL 
ANGLE FAST, EASY TO USE, NO GUESS 
| WORK, KNIVES WEAR LESS, LAST 
JONG ER. ESTED. SHA FOR SAFE TY. 


Sand £3 [ cH me 
P.O. Bor ЧЕТТЕН San C go, 


GEEK T-SHIRTS! Over 200 designs to choose 


from: Chemistry, Math, Biology, or Geology. For a 
free catalog call: 1-800-222-2325 or write: Purely 


Academic, P.O. Box 2321, Stanford, CA 94309. 


HOVERBOARD TECHNOLOGY IS HERE! 
Plans and business opportunities: $20. 
HOVERTEC, Box 15413, West Palm Beach, 
FL 33416. 


| 1994 U.S. PATENTS WALL CALENDAR. in- 


ventors, engineers, trivia buffs! 13 months, 36 
pages, patents, history, memorabilia. Send 
$10.95 postpaid: DewRay Products, Box 2000- 
PS. Ann Arbor, MI 48106-2000. Info: 
1-800-260-3255 ext 4. 


GIVE A GIFT OF A LIFETIME! Give your son 
the experience of making a 4B6 computer with 
his Father! Easily assembled on Christmas Day. 
FREE INFORMATION PACKET SENT BY 
PRIORITY MAIL! 1-800-870-2670. Indiana 
Scientific Co., Ltd. 


AIR GUNS 

BEEMAN ADULT AIRGUNS! World's most ac- 
curate and most powerful, regular production 
airguns. Calibers: .177, .20, .22, 25! Largest U.S. 
sales. Unequalled trigger action, durability, own- 
ership pride, quality. Also: pointed, hollow point, 
extra heavy, hi-velocity, and match pellets. Re- 
quest FREE Catalog C12. Add $3.00 for fast 
mail. Beeman Precision Airguns, 5454-C12 Ar- 
gosy Dr, Huntington Beach, CA 92649. (714) 
890-4800 (24 hours). 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 

| YOU AN EXCLUSIVE DEALER _ 
max ... 
6 wheel drive AIV 


passenger 
models 


Call Toll-Free 1-800-255-2511 
(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, #194 Southpark Village, 
3803 Calgary Trail, Suite 1331, Edmonton, AB, 
T6J 5М8. 


FREE HEAT from WASTE OIL 


smoke and soot free. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heal shops and other buildings. 
c. Forge, loundry, and other uses. 

Send $5.00 (retundable) for de- 


tailed information & order blank 
for plans for burner, heater unit, 
and foundry furnace. 
Waste Oil Plans, Dept P, 
i Box 1148, Fort Benton. 
140,000 BTU . MT 59442 - 


250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2.00. 
REXCO, Box 19250, Jean NV 89019. 


GIANT SOLAR PANELS $44.00! Catalog 


$3.00. QUAD ENERGY, P.O.Box 690073, | 


Houston, TX 77269. (713) 893-0313. 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
Tractors. COMPOSTING TOILETS. Propane 
Refrigerators. Solar Cookers. Grain Mills. 
Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, R 1P, Holton, KS 66436. 
913-364-4407. 


| catalog $3.00. 


WILD CATALOG!—TECHNOLOGY SUP- 
PRESSED BY GOVERNMENT/CORPO- 


RATIONS. Send $2..CHRIS, 7730 BLONDO, | 


OMAHA, NE 68134-6608. 


AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government/industry. $2 catalog. 
Borderlands, Box 429, Garberville, California 
95542. 


FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


WHAT EVERYONE SHOULD KNOW ABOUT 
ELECTRICAL WIRING! 176 pages. Learn 
HOW and WHY. Based on LATEST Code. $6.95 
Invaluable Products, BOO South Sixth, Las 
Vegas, NV 89101. 


INGENIOUS ENERGY PROJECTS— 
residential/commercial applications $15.00. 
John Howard, 3524 No. 76th St., Omaha, NE 
68134-5006. 


HOME MICRO-UTILITY Cogenerate using NG, 
wood, yardwaste. Make Heat, Electricity, Steam, 


| A/C. Detailed guide. $30.00: GLOBAL ENERGY, 


Р.О. Вох 5617, Madison, WI 53705. 


SOLAR ELECTRIC INFORMATION + Solar: 
Panels, Lights, Plans/Materials! Catalog $3.00. 
MCS, POB 397, SILVERLAKE, KS 66539. 


NEW! BUILD AMAZING LIQUID PISTON 
ENGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-S12, Seminary, 
MS 39479. 


ART 


YOUR HOME in original watercolor. Great im- 
pression, unique gift. Ready for frame. Matted: 
8x10, $120. Limited offer. Send photo. Allow 8 
weeks. |. Skeen, 336 S. 7th SL, Lindenhurst, NY 
11757. 


ARTS & CRAFTS 


"GETTING Started In Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, МА 02:339. 


il 
| For 
You hare seen Мыш Arion re aeta el pear lavorite TY show. You have seen Мева Ап 
decorating Cursagd Vignis ol course pea bane seen beer sigesand nesa бра 
hopping аав sipbtchala. Sew 
of the '90's 


Dheckor MO 
Ма? POG eH 


In On The Business 
Complete, ey igre Cune Learn the 
te ора al wholesale || 
MECH STONE. 522 Me Sate ЫА, DOCU y 


\ Lechasquen from the 
уннн LIMITED ME OFF i 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amazing Cata- 
log: Send $2.00. Нехсо, Box 19250, Jean, NV 
89019. 


ROCKET MOTOR MAKING TOOLS, supplies 
Impulse Reactions, P.O. Box 
61342, Seattle, WA 98121. 


Hear it straight from NASA! Daily inside 


| news! 1-900-AURORAS (1-900-287-6727). 
| Usual NASA report is 2 minutes at $2 per minute. 


You must be 18 or older. D.M.B., Titusville, Flori- 
da (407) 264-1228. 


ZERO GRAVITY CONSTRUCTION TECH- 
NIQUES. Special offer through Space Construc- 
tion Technologies. Order your space station con- 
necting node replica and information package 
while available. Send $18.95 plus $4.00 S & H to 
P.O. Box 2973, Huntington Station, NY 11746. 


AUDIO & VIDEO EQUIPMENT 


TELEVISION COMMERCIAL ZAPPER. Reduce 
or mute sound from Television commercials 
using standard Universal Remote. Plans $14.00. 
Global Energy, P.O. Box 5617, Madison, WI 
53705. 


AUTO SUPPLIES & EQUIPMENT = 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV. 89128. 


SECRETS OF 100 MPG VAPOR CARBURE- 
TORS, FREE INFORMATION. PO BOX 10461, 
FULLERTON, GA 92635-6461. 


| ‘AUTOMOBILES | 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. S-20025. 


| DRUG SEIZED Mercedes, Fords, Porsche 


| 63334-9350. 


Inda Расх & Video Comba 
IE Е 
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CORVA IR 


Hot Rod, Buggy, or Stock. We stock OVER 
8000 parts in our GIANT 400 page illus 
trated catalog: Rushed - $4.00 
CLARK'S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 
(41 3) 625-9776 


mae ТЕШЕ uu ШР Eww SS eS Шы 


Vans, Trucks, houses: Seizures, Box 51488- 
Ontario, CA 91761. 


VAPOR CARBURETOR TRIPLES MPG. Fre 
information. H&A, R2PS Bowling Green, M 


ENGINE OIL ANALYSIS! Contaminant a 
wear analysis for Cars and Light Trucks. С 
Information $2.00. Spectromax Laboratorie 
P.O. Box 317, Buffalo, NY 14220-0317. 


HI-TECH SCIENTIFIC CARWASH BYPASS 
NEED FOR WATER! Drive your Van, Truck 4 
Car to the side of the road—and wash it! No wat 
needed. Bio-degradable. Free Details. Yodi 
Co., 29495 Cr. 50, Dept. B-12, Nappanee, ! 
46550. 800-B35-2246 X183. 


I: 


Hotorcraft 
Association 


Prone pr tax 
(Salad | 683. 1545 
VISA Mastercard 


26 dul year mamtengssp in fe ДБ. 1532 in Сапа 


an Special rates tor piner € 
ПЕ ar fax to PRA Dept АЁ. P. D. Box 3756, Clinton, LA 7 


BOOMERANGS! HI-TECH DESIGNS. Amazin 
Science Project Fun. . . Returns! FREE Catalog 
BoomerangMan, 1806-2 N. 3rd., Monroe, L 
71201-4222. 


MICRO III HEUCOPTER e i 
ed By NASA E пленга С — 
& unit, раге 4 aime سے‎ 


Fully sasempled unger 3800 
MOST INNOVATIVE DESIGN 


Elimnate taal rotar, clutch. 
ris gears А assoc 


my сг 0 = MA 
PLANS $15 32 "HE jacta h9- i 


B-E7 ENGINEERING Box 1675, Stafford, Tx 7747 


** Questions or 
Customer Service 


0. (816) 637-2800 


i Rev VOIUtION reco Cmm 


$55. 5 PSS W. Jesse James 
> Combe Бе -elsior ted ings, MO 54024 


Tu Card Orders Only: 1-800-53-HOTOR 


Easky Bir in Dre Weak - Comes Complete 
95 mot Too Speed. Go Anywhere 


pa Рони wide 
а 


HOMEBUILT 
AIRCRAFT 
SOURCEBOOK 


200 Illustrated pgs. of EVERYTHING 

: —" to select-build-fly your own; Kits & 
Plans, Components, Tools Hardware, Services, In- 
surance, РАА Info...and More. $12.95 plus $4.50 S/H. 
Call 707 747-1509 Visa/MC or Check or М.О. to 
AeroCrafter* 940 Adams St., #G8, Benicia, СА 94510 


THE KEY TO BUILDING A SAFE HELICOPTER 
IS TO SELECT A SAFE DESIGN 
Booklet Contains: 
* Easy Method to Determine Relative 
Reliability 


| * Full List of Current Kit Manufacturers 


Midwest Cay. OK 73140 


AVIATION (Cont'd) 


gines Plans Catalog $5.00. Arrawprop, Box 
peker, OK 74855. 


BEER & WINEMAKING 
EERMAKING BOOK Catalog. Finest 
и, fast service. Make rich beer without 
itive or preservatives. (800) RES: а 


jg. Brew ads beer yourself easily. 
driver Brewing. 1-800-266-Hops 24 


ERS SPECIAL, Free Catalog and 
grices. Call U-BREW 1-800-845-4441, 
Wyrtle Beach, SC 29582. 


BETTER HEALTH — 
RBS —YOHIMBINE, PAU D'Arco and others. 
atalog $1.00 (refundable), Jude Herbs, Box 
duntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade dis- 
tilled, (800) 874-9028. Box 45982, Center Hill, FL 
33514 459. 


STOP $ OKING. Let senior 于 help you. 
$10.00fo Dr. D., Р.О. Box 2139, Friday Harbour, 
WA 9 * БО. 


WEIGH CONTROL SOFTWARE, RESULTS 
GUARANTEED $10, 5914 VILLAGE GLEN, 
#216, PALLAS, TX 75206. 


RHEU ARTHRITIS, SURE RELIEF WITH 
OPPER BRACLET. Millions praising. Send 
$15. H@RVATH, P.O. Box 253, STN. V., Toronto, 
On. MBR 3A4 Canada. MEASURE YOUR 
WRIST CIRCUMFERENCE. 


BOATS, MOTORS & EQUIP. 


BOAT PLANS — PATTERNS — KITS 一 
Unsurgassed selection. 168-page DESIGN 
BOOKE— $4.00. GLEN-L, 9152 Rosecrans, Box 
1804/2663, Bellflower, CA 90706. 310/630 6258. 


РАЕС Т BOAT KITS — PLANS — PATTERNS 
POXY 一 FIBERGLASS — 
SUPP! ES — 250 DESIGNS 一 6'/70' — 
Powerlioats 一 Sailboats — Hydroplanes 一 


CATALDG — $2.50. BOOK "Amateur Boatbuild- 
ing" —§ $6.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. 


Кызыр, & PUBLICATIONS 


ALIZED CALENDARS—Makes Re- 
ing Birthdays EASY! FREE Brochure, 
Castlgiwood-S, РОВ 769, Franktown, CO 
, 8011640769. 


MANUBCRIPTS WANTED, all types. Subsidy 
publi er with 7O-year tradition. Call 
1-800-895-9599. 


REDI ЈЕ YOUR PROPERTY TAXES AND 
SAVE MONEY. FOR AMAZING FREE MES- 
SAGE BALL (508) 373-8963. 


ARE \ OVERPAYING YOUR PROPERTY 
TAXES? Find out. Free information. Continental 
Divide Book Co., 31677PS Conifer Mt. Dr., Con- 
2 80433-8818. 


U PC GY —scientific/historical monthly. Sub- 
scripti n $20.00, $2.00/issue. E.L.F. Publica- 
tions, Box 1916, Laramie, WY 82070. 


L SECURITY INFORMATION . Lifetim me 
1 Record and Retirement Benefits. Forms 


PERS 
mambo 


‚6 


четен! 
Earni 
$10.00 


»asgre Quest , The Journal of Lost 
Treasufe, Shipwrecks and Recovery. salvage, 
metal Hetecting, archaeology. Sample copy 
54.00.8160 pages. Treasure Quest Magazine, 
Р.О. Вфх 10030-PS, McLean, VA 22102-8030. 


BH YOUR BOOK! Join our successful 
. All subjects invited. Publicity, advertis- 
gautiful books. Send for fact-filled booklet 

Че manuscript report. Carlton Press, Dept. 
‚ Ж! West 32nd Street, NY 10001. 


Tunnelgulls — Canoes — Kayaks — Dinghies — | 


AAL, P.O. Box 9403, Lowell, MA 01852. | 


JOB SEARCH GUIDE. Get organized with this 


150-page notebook. $20, Combine, Box 13548, 


| Austin, TX 78711. 


BURGLAR—FIRE ALARMS 


X-10 HOME CONTROL SYSTEMS. Home Se- 
curity and Automation, $199.00. Free Brochure 


+ | 1-800-2-COCOON. 
CARBON MONOXIDE DETECTORS: Protect 


yourself from this deadly killer. Fact Sheet plus 
price list of complete line of residential Carbon 
Monoxide detectors plus sample passive detec- 
tor ($5.00 value) for $3.00 to T.O.P. Box 40262, 
Pittsburgh, PA 15201. 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. Е 

LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 


| SUPPLY, BOX 4157, BROWNSVILLE, TX 
| 78523-4157. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 22B5, 


| Waldorf, MD 20604. 


$10,000.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #2355, Torrance, CA 90501 (90 sec- 
ond recorded details) (310) 549-0997. 

F 


Í EARN $60,000 YEARLY | 


| Repairing (not replacing) stone damaged wind- 
shields and plate glass. Learn how a 3 minute | 
repair can earn you $1200/week! 


дер REPORT! 1-800-695-6224 | 


. CRACK REPAIR 


E OVER A FOOT LONG | 


PATENTED 
AA 


HUGE DEMAND! 


JUST LOOK AROUND YOU 


"УУ B-O-N-D, Inc. 


1 (800) 347-2820 5 
| 11151 Pierce Street, Riverside, СА 92505 


T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). 
Catco, 12201 NW 35 St, #102-PS, Coral 
Springs, FL 33065. 


GIANT TV 


DON’T BE FOOLED BY IMITATIONS! 
Build the best giant screen projection TV for home or high 
profit with lenses and screens utilized by SONY, ZENITH, 
SYLVANIA, and MAGNAVOX! Simple construction! Illus- 
trated information. Profit plan, and complete parts catalog 
$2? Money back guarantee! Earn 5100.000 yearly!!! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, РА 18512 


REPAIR CRACKED WINDSHIELDS | 
Earn $90,000 Yearly Repairing 
- not ing - 
Large Cracks in Windshields 


CALL 1-800-826-8523 


or write The Glass Mechanix lnc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351| 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planter's, Box 681804, Franklin, TN 37068-1804. 


RECYCLE METALS, NO, NOT BEER CANS! 


| Easy $458 weekly! Free information, Hornsby's, 


Box 681804, Franklin, TN 37068-1804. 


GLASS REPAIR: High demand, low competi- 
tion, easy to learn, low investment, high divi- 
dends. Information call toll-free LIQUID RESINS 
1-800-458-2098. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


$392.00 from sq. ft. plywood. (HUGE DEMAND) | | 


Revealing proof $1.00 (Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


RECYCLE! (AMAZING PROFITS MADE) Re- 
conditioning Automobile Batteries! (Free) Infor- 
mation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300. 


NEW 2000% PROFITS—in moldmaking/ 


Casting. Free information: Caster, Box 
16586(P11 Memphis, TN 38186-0586. 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 
Equipment. FREE valuable report. 

CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 


Box 5755-C + Bend, OR 97708 


2000 PLUS MONTHLY $ 
FROM GOV'S BEST KEPT 
MONEY MAKING SECRET, THE 
DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE! 
FREE BOOKLET — CALL 


303-766-1111 


24 HOURS 


24 HOURS 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510. 


| $1804 MONTHLY! Buy/sell cars (spare-time). 


Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Box 5529-ҮХ, 
Diamond Bar, CA 91765. 


$300.00 PER DAY just mailing letters! Details 
$1.00 (cash) Moneymakers/S, Box 32368, Palm 
Beach Gardens, FL 33420. 


TAKE PICTURES for profit. Worldwide Oppor- 
tunity. CAMERA VENTURES, Box 771, Lamara, 
CO 81052. 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, North Hollywood, CA 91609. 


$1,000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage’supplies. Free 
details, GENISIS, BOX 215-Р5, BROOKLYN, 
NY 11204. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


| RECORD VIDEOTAPES—At! Home. $5,000 


Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
#1635, Birmingham, AL 35216. 


$200 MAILING DAILY. FAST SERVICE. DE- 
TAILS LSASE: JOBURG, BOX 1298, COOKE- 
VILLE, TN 38501. 


Travel Agency—Start Your Own $3,870.00. No 
bond, Free info 800-926-5600. 24 hour-free 
computer. 


Professional-leyel home 
study helps you be more 
^; | independent, make better 
ги M" money School of Home 
+. hi Inspection, Dept. РР109, 
ET Ыы 6065 Roswell Ad., Atlanta, 
GA 30326. Free literature. 


oe 800-223-4542 | 


[Bea home inspector! 1 


Distribute unique electronic product. Manu- 
facturer, Box 28307, Kenneth City, FL 33709. 


MAKE Rubber Stamps. Highly Profitable. Free 
details. STAMPER, POB 22809 (LLC), Tampa, 
FL 33623. 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, POB 22791 
(LLC), Tampa, FL 33622. 
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Learn VCR repair! 45 
i Home study. Learn high -profit Г 


repairs without costly equip- 
{ ment. Free career literature. 


| Call 800-223-4542 . 
{ The School of VCR Renair © | 

6065 Roswell Road, Dept. VP109 | ; 
Loo Georgia 30328 


BILLION DOLLAR INDUSTRY. Distribute 
Greeting Cards. In Your Area. No Selling. Buy 
Direct. Low Start-Up Cost, 1-800-532-7746. 


$1,500 WEEKLY mailing our circulars!. . . Begin 
NOW!. . FREE packet! MESA-L1 Box 4000, 
Cordova, TN 38018-4000. 


WE BUY newspaper clippings. 781 .23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 30346. 


MAKE homemade "how-to/opportunity" book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklete, 507M Oak 
Drive, Friendswood, TX 77546. 


INCORPORATE IN TAX-FREE NEVADA! Do 
business worldwide. $100 + costs. Free infor- 


| mation. (702) 474-0013. 


Dissatisfied? Be your own boss! ChT Cos. Inc., 
P.O. Box 030135, Ft. Lauderdale, FL 
33303-0135. 


“MILLIONAIRE'S WIDOW REVEALS Husband's 


Moneymaking Secrets. FREE Manuscripts, Box 
2355, Redwood City, CA 94064. 


CASH IN on the Home Automation boom! Lim- 
ited Offering. Send for Free details: MAS, Suite 
123-271, 17194 Preston, Dallas, TX 75248. 


$900.00 WEEKLY—Beginners Dream. Mail- 
order SECRET Plus Success Package. Free 
Information. PSI, 17610 Drummond Dr, Tinley 
Park, IL 60477-7346. 


HOME ASSEMBLY WORK AVAILABLE! 
GUARANTEED EASY MONEY! FREE DE- 
TAILS! SASE. HOMEWORK-PS, BOX 520, 
DANVILLE, NH 03819. 


HALLOWEEN HAUNTED HOUSE—Instruction 
manual for the design and fabrication of a sturdy 
structure that can be quickly assembled-dis- 
assembled and stored. А money maker for the 
organization or the individual. Only $39.95 plus 
$4.00 S&H. WAWCO Inc., P.O. Box 1026, Ball- 
win, MO 63022. 


$1,000's MONTHLY. Buying and Selling Cars/ 
Trucks as a Hobby. EASY TO DO. Works in every 
state. Send for HOW TO BOOK. RUSH $14.00 
to: CSI, 8175 Hetz Dr. Suite 101, Cincinnati, OH 
45242. 1-800-708-3721. 


MAKE $$$$ SAVE $$$$. INTERIOR ZIP-LOCK 
STORMS. COMPLETE INFO $4.95, DALE 
BENNETT, 1018 KNIGHT, MILES CITY, 
MT 59301. 


1 ШШШ К ЖШ шшш a ШЕШШ "n 
Learn auto mechanics 

Home study. Learn all about 
automotive systems, “bumper — 
to-bumper," for all makes of 
* cars. Free career literature. i 


` Call 800-223-4542 
School of Auto Mechanics \ 
Di, 6065 Roswell Road 

Dept. ZP109, Atlanta, GA 20828 J 
U шыш шшш шыш шшш UM 


FREE CATALOG! 33 ways to earn extra money а! 
home. Write: Key-Ways, Box 86884-PS9, Port- 
land, OR 97286. 


BIG PROFITS IN SECURITY. No Ex- 
perience Necessary. Free Information. 
1-800-238-2155. 24 HRS. 


SELL 70 popular money making reports. Make 
1000% profit. Details for LSASE. Peeler, Box 
632A, Bonham, TX 75418. 


$3000 WEEKLY! Financial Secreta: Guaranteed 
results! Send $5 for detailed guide. Box 1022, 
Ridgefield, CT 06877. 


MAKE $750 EACH WEEKEND! Learn the se- 
cret to easy success! DON'T GET CAUGHT 
SHORT AT CHRISTMAS! Send $10.00 (Post- 
age and Handling) to: C.L. Steinberg Enter- 
prises, 5001-372 Point Roberts, Washington 
98281. 30-DAY MONEY BACK GUARAN- 
TEE.... 
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| BUSINESS OPPORTUNITIES (Cont'd) 


$10,000 USING YOUR ANSWERING MA- 
CHINE. AMAZING FREE MESSAGE REVEALS 
DETAILS: 914-633-3438. 


Homeworker's Needed. Make $200.00 To 
$500.00 Each Week Mailing Our Circulars. Send 
$2.00 For Materials and S&H To: WILLIAMS, 624 
WEST MAIN ST., FRONT ROYAL, VA 22630. 


$300 day Painting Heavy Equipment Manual 
from experienced contractor. Send $19.95 to 
СН + В, Box 832034, Stone Mountain, GA 
30083. . 


$55,550 PROFIT FROM INVESTMENT OF 
$215 IN 90 DAYS. SEND $1.00, LSASE TO 
D.M.N. IND., P.O. BOX 92, ATWOOD, CA 
92601-0092. 


LEARN HIGH-PROFIT PC REPAIR— 
TROUBLESHOOTING, SERVICING, UPGRAD- 
ING AND INSTALLATION. HOME STUDY. 
FREE LITERATURE. P.C.D.I., ATLANTA, 
GEORGIA. 800-362-7070 DEPT. JP109. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-512. Seminary, MS 39479. 


Make $25,000 with Secret Banking System! 
Amazing recording reveals details: (215) 
672-9922 x300. 


Retire Rich! Do-It-Yourself with insiders informa- 
tion. Book, Software, Newsletter. Free Informa- 
tion. 1-800-374-9165. - 


Make Money Mailing Postcards! FREE Oppor- 
tunities Directory! Videx, Box 1664/L, Stow, OH 
44224. 


Delaware Incorporation $195 inclusive: 
800-808-8881; fax 302-368-1059; SIMILEX, 
INC.; also—Eastern European business ser- 
vices. 


EARN THOUSANDS Stuffing Envelopes. Rush 
$2. and SASE. Andre., 163 Norcross St., Suite 
105—365 PS1293, Alpharetta, GA. 


FREE! "Rat Race" Escape Plan; Discover 1,249 
little-known, profitable businesses. APC-7, Box 
897, #109, Brentwood, TN 37024-0897. 


MASSAGE SANDALS. Free Samples. Tsuboi, 
1007 Edwards, Burlingame, CA 94010. 


Growth Industry of 19905. Prepaid Calling Cards 
33€ Minute. Dealers Needed. 800-378-7414. 


GOVERNMENT GIFTS! Your business can re- 
ceive $10005. SASE. UTC, 6488 AVONDALE, 
OKC, OK 73116. 


FREE CATALOG—Discount Advertising & 
Mailing Services Make your business grow! 
Send LSASE: Larry Chiappone, Box 1300, Dept. 
1102, W. Babylon, NY 11704. 


$15,000 MONTHLY, MAILING BOOKLETS! DE- 
TAILS: Lloyd (PS), 14900 Magnolia #5189, Sher- 
man Oaks, CA 91413-5189. 


PHOTOGRAPHY —Anyone can earn extra $$$ 
easily, using your camera. Mail $6.95 (money 
order) complete "how-to" guide: AEI, 22855 
Lake Forest Dr, Dept. 122, Lake Forest, CA 
92630. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. H269C, Woodland Hills, CA 
91367. 


ProSing Karaoke Makes $300 Nightly; You Run 
Show; Parties; Clubs; Equipment Sales; Free 
Report: 1-800-800-8466. 


BE YOUR OWN BOSS. Make big money with 
over 2500 items. $3.00 brings giant catalog re- 
funded with first order. C. Lyles, Р.О. BOX 1508, 
LYNWOOD, CA 90262-1509. 


EZ Fill in the Blank Business Plan AID. Send 
$20.00 to Robert Howard, РО Box 12732, Cinti, 
OH 45212. 


` BUNKBEDS. Clear $200/day, easy, making 
bunk beds at home in spare time. Bunks, Р.О. 
Box 24705HH, Minneapolis, MN 55424. 


#1 MONEY MAKER Spare Time! No Selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Report 
reveal everything. Heal Money, 911-PSC Bryant 
Place, Ojai, CA 93023. 
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CASINO GAMBLING DEALER SCHOOL Nov- 
elties. Big seller New York City. You see your 


| area. Great mark-up, heavy volume. Write for 


information. S. J. Lee, P.O. Box 333H, Dept 9, 
Scarsdale, NY 10583 — Fax 914 “723-3913. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get "Guaranteed Legitimate” home- 
employment offers! FREE Information! Write: 
Association—PS$1293, Alexandria Bay, NY 
13607-0250. 


$25.00/POUND PAID For Aluminum Scrap? 
(YES .... Free Report!) Write: Ameriscrap— 
PS1293, Alexandria Bay, NY 13607-0127. 


Create Your Own Job! Read 999 Little Known 
Successful Businesses $10.50. Sunshine, Box 
102865, Oakland, CA 94610. 


FUN MONEY as Kid's Party Entertainer. Infor- 
mation $1. SASE. Unique, Box 198, Brookdale, 
CA 95007. 


$90K/YR AS HOME INSPECTOR. OTHER 
PROGRAMS COST $300 +. SEND $5.00 FOR 
INFORMATION, $39 COMPLETE PACKAGE. 
JECO, BOX 502, SEAL BEACH, CA 90740. 


BUY IT WHOLESALE 
CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Ferndale, MI 48220. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 


AUTOMATIC SELFWINDING REPLICA 
WATCHES. Famous Мате Copies. Excellent 
Quality. Wholesale. Brochure. 1-800-553-4334. 


CABLE EQUIPMENT 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 

OAK * ZENITH * HAMLIN * PIONEER 
Converter Only * Hand Helds 

Ch. 3 Filters * 3 Ft. Jumper Cable 
VISA/Mastercard C.OD. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 

(NO ILLINOIS SALES) 


` CABLE TV DESCRAMBLERS 


* CONVERTERS * 
and ACCESSORIES. 


‘SAVE MONEY. 
DON'T RENT: 


PANASONIC, JERROLD, OAK, 
| PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG 


| CABLE READY 
. COMPANY 


(800) 234-1006 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


PRIME TIME 


CABLE TV DESCRAMBLERS 


Converters, Accessories * Lowest Prices 


Call For FREE Catalog: (BOO) 777-7731 


NOW! A Galaxy of Savings 


TX А: 1 ^ GET RID OF ENDLESS 
£3 MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you 
the high cost of 
monthly rental 
charges, and gives 
you complete control 
of your TV. 


We have the Best in 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle • Hamlin • Tocom 


] 800 624-1150 


875 S. 72nd Street * Omaha, NE 68114 


CABLE TV CONVERTERS 
s ede E L&L ELECTRONICS INC. 


All makes and models 
КЕЕДЕ 1430 Miner St. Suite 522 Des Plaines. IL 60016 


* Years of customers | 

complete satisfaction 1-800-542-9425 
* Quality Equipment . Purchaser must agree to comply with all State and Federal 
* Shipped within 24 hrs laws regarding private ownership of cable TV equipment. 


* Free catalog 


CABLE T.V. EQUIPMENT 

Why Pay High Rental Fees? 
Replacements for all models. 60 cay uncon- 
ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for free catalog. 
| Visa, MC, COD. Let our experience work for 


"" 4-800-243-3967 
| — SKYLINE SYSTEMS INC. 


CABLE BOX 


| ——À INC. 


114 S. Euclid Ave. 
Park Ridge, IL 60068 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 
COD's 


Satisfaction Guaranteed 
FREE Catalog 
Call Now 


800-841-7835 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 
SAVE $$$ DON’T RENT 


| 30 DAY MONEY BACK GUARANTEE 
| PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AA Electronics 


| CALL 1-(800)258-9512 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MM 55122. 


Cable/Satellite Descrambler actually “cleans” 
all picture distortions GUARANTEED. Send 
SASE-Info, $14.95-Plans, $94.95-Kit. Mystical 
Electronics, Р.О. Box 867, Stonington, CT. 


CABLE EQUIPMENT (Cont'd) 


ABLE (CONVERTERS, ACCESSORIES BE- 
"HOLESALE! Immediate delivery from 
k! COD orders only, 1-800-995-1749. 


IR PRICE! Quantity Discounts, 24 
nipping—All Brands. Call: V.C.I. 


ASY STEPS! RADIO SHACK Parts 
FREE Descrambling Methods that 
ROST NOTHING To Try, Included. Send $10.00 
0: Information Factory, Dept. 3, P.O. Box 1790, 
jaytown, Texas 77522. 


ABLE GUARD prevents detection of your elec- 
ronic equipment through your TV cable. 325.00 
4.50 SH. Call 1-800-435-2501 MC or VISA. 


REVENT DESCHAMBLER DAMAGE— 


пора Stopper Data Blocker $34.95 VCI 
-800-925-9426. 


CABLE TEST-CHIPS AS LOW AS $9.95, FOR 
ESTING CABLE BOXES IN FULL SERVICE 
ODE. JERROLD: PIONEER; PIONEER CU- 
ES: TOCOM 5503/5507: SCIENTIFIC ATLAN- 
А; ZENITH; REMOTES $10; М.Е. ENGINEER- 
НС 1(800)926-4030. 


Cable TV 
DESCRAMBLERS! 


[hese are the ones you've 
Deen Looking forl 


| COMPLETE LINE OF ALL MAJOR BRANDS. 
| INCLUDING TURN-ON. CHIPS 
APND ALL AC CCESSORIES. 


LOWEST PRICES! oot? 
NOBODY BEATS U$/ "^ 

20 Day Money Back Guarantee 
= FREE CATALOG — 


1-800-618-7480 
За! 24 Hrs - 7 Days a Week 


WE SHIP IT TODAY - YOU GET IT TOMORROW! 


NOTE: Please Have Make é Niccdel J 
2) UO EQuipment Used in Your AEA. 


‘National E ———— at ik 


SESCRAMBLERS. Cable and satellite: Kits and 


assembled units. All types. Guaranteed. From 
519.95. Free catalog. 212 330-8035. 


tei TV. DESCHAMBLERS-Confused on 
ho to call for cable T.V. equipment? Others 
мотіѕе they're the lowest but WE ARE THE 
LOWEST. PERFORMANCE ELECTRONICS. 
-HEE CATALOG. 1-800-815-1512 


“ABLE DESCRAMBLERS, test turn-on kits. 
Me have the lowest prices in the industry, be- 
ause we have no catalog, and no 800 number! 
yall everyone else, then.call us for the best price. 
Cash paid for cable equipment. No Florida sales. 
305) 425-0751. 


-ABLE DESCRAMBLERS!! Jerrold, Scientific 
Mlanta, Zenith, Pioneer. We offer competitive 
псев, experienced representatives and best 
iervice around! PREMIER CONCEPTS, (800) 
177-3643. 


2ABLE T.V. DESCRAMBLERS, most models, 
yest prices, all guaranteed! C.O.D. Orders & 
.atalog Only. 1 (800) 337-CABLE; (206) 
44-9134 Info. CABLE CREATIONS. 


ABLE Test Chips. Puts cable box into full ser- 
fice mode! $29.95 to $59.95. 1-800-452-7090; 
310) 902-0841. 


AILORED Leather Jackets. Perfect Fit, 20 
Dptions, 17 Styles. FREE CATALOG—PS1. TEL 
08/945-6680- Fax 945-9455. 


CB RADIO 


20LICE—FIRE SCANNERS, CB’S MARINE 
WAY, ANTENNAS, HPR, BOX 19224PS, 
JENVER, CO 80219. 


CONTACT LENSES 


CLASSIC CARS 


BATTERY MASTER SWITCH 


Patent Pending 


lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized operation. 

$14.95 each postpaid 

Add $1 for side post adapter 
BATHURST, INC. 
Box 27-Р5, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


COINS & CURRENCY 
COUNTERFEIT CURRENCIES DETECTOR! 
DEALERS WANTED, FREE INFORMATION, 
SAMPLE $5 S.A.S.E. C/A, PO BOX 190889, 
BROOKLYN, NY 11219-889. 


COMPUTERS 


FREE CATALOG-ON-DISK. IBM Compatible 
ShareWare. ASP Approved Vendor BUSTER 
SOFTWARE, 1-800-598-7238. 


486DLC-33 COMPUTER, HARD DRIVE, VGA 
COLOR, $799.00, OTHER DEALS 
313-982-1672. CAN-AM COMPUTERS. 


BUILD YOUR OWN IBM COMPATIBLE COM- 
PUTER. 60 Min. Video Tape $29.00. Call: (708) 
344-5006. 


Prevent, detect, remove computer viruses. 
Free information. Viruses, Box 37A, Rowley, МА 
01969. 


Computer BBS. Go online today! Free informa- 
tion. BBS, Box 37A, Rowley, MA 01969. 


Become a Computer Distributor. FREE 
information—FAST! 1-800-870-2670. Indiana 
Scientific Co., Ltd. 


UP TO 70% OFF 
LENSES 


1-800-521-3511 

а All Brands 

ert Lowest prices 

À ` -Disposables from $17 
‘ally wear lenses from $11 | 


Record telaphonae canversations in your pice ar 
home Connects between any cas us Br (ара 
recorder and your lelephane line Starts auto: 
maticalhy when phone is answered Records both 

"Ut Tey, in. sides of conversation Stops recorder when 
phone i$ hung up 


Super Powerful FM SRANSMITTER. 


Many imes more powerful than other transmitters 


B Transmis up to % mile 10 any FM radio -Easy 10 


Assemble KA -up-to 3V batery [nat mci] 
For catalog of Transmitters, Vote Scrambiers and 


B other specialty tems, enclose $2 00 to WS! Corp 


Call 407-725-1000 or sand $13.85 + £1.00 
shipping per itam to: USI Corp., PO Box 


| PS-2052, Melbourne, FL 32902 COD ОК. 1x15" 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT | CANON" COPIERS. 
из easy SAVE OVER 75% |" | 


Complete kit includes 519. 95 
a set Rr de " LASER PRINTERS 
MORACK ТӘ. 95 _ 
less Order or Information| SHABP _ COPIERS | 
гиг. D i XEROX ° 500и 
кууы ФӘ (708) 508-0580 o ea! || 


55 ZI FAX (708) 596-9203 | 


ECO 
| INDUSTRIES" 


| SAT will 


Sires Hnc 


| PO Box 1088, Flat Rock, МС 28731 nc! 


WORLD’S SMALLEST 
TRANSMITTER 


New Surface Mount Technol- 
ogy (SMT) makes theXSTS00 
the smallest most advanced FM 
transmitter you can buy! Power- 
ful 4 stage design provides 
greatest range of any unit avail- 
able today. |! can transmit whis 
pers up toa mile away. Powered 
by 9V battery, it works with any 
FM receiver and is easily tuned 
over the FM radio band. Order 
our easy to assemble E-Z Kit 
with all chip components pre- 
assembled to the circuit board. 
$44.95 снеск vsa, мс, / 
SATISFACTION GUARANTEED. „ 
1-800-336-7389 


| 
KANDI ELECTRONICS - SINCE 1981 - а 
201 E Southern Ave, Sulte 111, T , А7 


| GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


, s. single IC CHIP is а Room 
fecit, transmitter all in onel 
imple 5 minute soldering! 

«No circuit boord 
eMONEYBACK GUARA 
Attach the VT-75 microtransmitter chip to 
ear 


away! Tiny IC chip uses the most advanced 
gg to allow you to hear every sound 


MM fon کی‎ on any FM radio tuned to 
the "secret" trequ select. You can 


е Ou 
also attach the VT-75 anywhere on a 
telephone line and monitor both sides of ail 
He conversations - crystal clear - without 
Tunes from 80 to 


130MHZ! The VT-75 в powerful (oom) | 


so It transmite farther - even through walle 
and buildings - where tiny PC boards with | 
limited circuitry just can't. Want the smallest | 


room transmitter you can buy? Just power f 


the VT-75 with a hearing-aid battery and it 
still outperforms all others! WE N'T 
Ay ce "AIME E CLAIMS. Our МТ-75 is the 


buy anywhere that comes $ 


day unconditional 
guarantee! Pre-tested | 


(S&H or save - buy 2 for $45.00 each with 


fiee S&H! VISA, MC, MO, for immediate 
shipping by U.S. Mall. 'COD's add be 


BOX 60 
— D MIS, NY 


CALL 91 4232-3878 24HRS 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522. 


LASERS, .5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call 
714-278-0563, or Write MWK Industries, 198 
Lewis Court, Corona CA 91720. 


REPAIR FOAM ROT 
FOR YOURSELF! © 


Save you hundreds of do ps 
luding AR, Advent, BOS 


r rounds, adhesive A instr 


| $27.95/pr BOSE 901's $57.95/ r ^ Dac 

| S/H, No COD 5) Do И yoursell with SAT! 

800-747-3592 MC/VISA | 
704-697-9001 24 Hr 


STEPP AUDIO TECHNOLOGIES 


make & model w order 


Telephone Listening 


EM T Нег Inside Com Dual M 
ыран Sola mie rang “Device | 


"New "Snap Fit". Ki! = No алтты to phone! 
"Super Powerful! Tunes BA-10HMEhz — 
“Crystal clear reception 

| “Can be picked up on any РМ Radio 
"Transm both sides of conversation — L; 
* "Uses phone line for рони: and antenna! 


$24. 95 Visa MC 12143 255- TEE Qo" Ф" 


Seymor-Radix Бох ЊБ055-Р5 Irvi тх 75006 
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| | Automatic, ready to use, complete 


— ——LASERS-—— % 
He Ne Tubes 


: i n 
and N | 000 


FREE CATALOG 


mencii cH—*P О. Box 1724 
INS ПОЕМ TS Glendale, AZ 85301 


SURVEILLANCE, COUNTERSPY, PROTEC- 


TION. Guaranteed Lowest Prices! Catalog 
$5.00. PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152. (801)487-3823. 


WHOLESALE SPY EQUIPMENT. Catalog 
$5.00, Eavesdropping, POB 337, Amherst, NY 
14226. 


BUGGED? PHONE TAPPED? FREE Catalog of 
Counter-Surveillance Equipment tells you Fast! 
1-800-732-5000. 


SURVEILLANCE-COUNTERSURVEIL- 


| LANCE-WE HAVE EVERYTHING! Catalog 
| $5.00. Р.Е.Р., BOX 930024-S, Norcross, GA 
| 30093. 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 


| | Telephone Line Grabber! Multi-function device: 
| listen in to your premises remotely; or access existing "ongoing" 


phone conversations. Also includes emergency call "break-in"! 
Easy to assemble. TELGRAB1 Plans 
TELGRABIK Kit | minus enclosure)....$99.50 


One ol the best high tech gags! FEJN 
ЕЈКЯК....................624.50[7 М Lf 


Laser Bounce Listener System - hear mem 
from an area via a lite beam (kit avail). LLIST20 Plans ..$20.00 | 
TT f 3Mile« FM Voice Transmitter 
i A | g Uitra-sensitive, high performance kil 
| ' allow cost. FMV1K ， 
3 Mile Automatic Phone FM Transmitter Kit transmits both 
sides of phone conversation. VWPMTK............ 


Phone Taping System — (^ Q, 


wih 4X extended play recorder, ТАР20Х 


FREE CATALOG! ns Ordai = Or Send $i 00 Ра 

MC:VISA«Checks welcome - add $4.00 P&H. COD's add $4.50 extra. 
INFORMATION UNLIMITED 
„РО ВОХ 716 DEPT Р5193 AMHERST, МН 03031 

a Orders 800-221-1705 Inq's 603-673-4730: Fax 503-672-5406 


Design and Construct Loudspeakers! Com- 
plete, easy to understand manual. Includes com- 
prehensive examples. Send $12.95 Westlake 
Audio, P.O. Box 533, Morgantown, WV 
26507-0533. 


FIBERGLASS! DIY with MOLDING VIDEO 
$34.95, BASICS VIDEO $24.95 or both for 
$49.95 plus $4.50 S&H. FREE CATALOG, tech- 
nical assistance. Since 1957. Fibre Glast Devel- 
opments 800-821-3283. 


eters ачды шашынын: ml, 


{SPY SUPPLY [ 


Find out why the 
CIA — FBI — DEA — 
SECRET SERVICE 
Have ordered from our 

catalog! 


To receive yours, send $5.00 to: 


SPY SUPPLY, INC. 

1212 Boylston St. #120 

Chestnut Hill, MA 02167 
(617) 327-7272 


人 


SURVEILLANCE GEAR. LOW COST UNOR- 
THODOX SURVEILLANCE ELECTRONICS. 
VERY HIGH-TECH. CATALOG $5.00. CIA, INC., 
P.O. BOX 1032, MCLEAN, VA 22101. 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement Kits For Less. VISA/MC/ 
Discover. SIMPLY SPEAKERS: 
1-800-767-4041. 
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DO-IT-YOURSELF (Cont'd) | 


NIGHT VISION STARLIGHT B-12 
' Night Vision Binoculars! 
Excellent for Boating. 


Carn ph ng. Surveillance elc 
ы 


Special $7 Ds. 00， ev 
NIGHT & SIG 3HT 


SPYTRONICS!!! Wireless Long Range Covert 
Video Surveillance. EXPORT ONLY. Dealer In- 
quiries Fax (512) 335-1925. 


How to Video Tapes: Built Your Own 386/486 
PC. Maintenance and Repairing PC's. Convert- 
ing HP Laser Printers to 600 DPI. Refilling Laser 
Toners. $19.95 Ea to Computer Graphics, Box 
5332, Lakeland, FL 33807. 813-425-2263. 


FREE "SPACE-AGE" TELEPHONE TRANS- 
MITTER WITH CATALOG. $10.00. SPYMART, 
P.O. BOX 2343-S, ATLANTIC BEACH, NC 
28512. 


REMOTE TELEPHONE RECORDER— 
ROOM SURVEILLANCE 


‚ $3. 
CATALOG. LISTEN ELECTRONICS. 603 
ELGIN, MUSKOGEE, OK 74401. 


EDUCATION & INSTRUCTION 
HIGH SCHOOL at home, diploma awarded. Low | 


| . No classes, information tree. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California 
90213-2133. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Comprehen- 
sive. 100 years of legal training. Free catalog 
(800-826-9228). Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, COSTEDOAT & BEAR BOOK SALES, 
PO BOX 826Р5, BENICIA, CA 94510. 800 
835-8535. 


LEARN CHEMISTRY АМО PHYSICSI Fully 
written out solutions to problems. Send $5.00 for 
information to Dr. Jim Romano, 152 Van Cort- 
landt Ave., Staten island, NY 10301. 


WORLD WIDE COLLEGE o! Auctioneering, 
Inc. Term soon. The finest in education for the 
auction | since 1933. Mason City, ІА. 
Call day or night for free catalog 515-423-5242. 


DEGREE PROGRAMS, DISTANCE STUDY. 
CANADIAN INSTITUTE OF GRADUATE 
STUDIES, 1552 HERTEL AVENUE, SUITE 
210, BUFFALO, NY 14216. 


LEARN LOCKSMITH TECHNOLOGY. . . ! 
Golden Gate School of Lock Technology, 3722 
San Pablo Ave., Oakland, CA 94608. 


START Your Own Tax Service for as little as 
$195. TAXNET 1-800-482-9000. 


“FREE VIDEO* External BA/BS, MS/MBA, Pho 
LAW. Accredited, financial aid, (BOO) 688-3542. 
LA SALLE UNIVERSITY, Dept. #618, Slidell, 
LA 70459-2000. 


NOW A Traditional Bachelor's, Master's, 
Ph. D. At A Distance. Coursework by corre- 
spondence and independent study. Research 
supervised by distinguished faculty. Evaluation 
by thesis/dissertation committees. Earn a rec- 
ognized degree. No required residency—no 
commuting. Self-paced program—reasonable 
tuition. Over 6,000 active graduates worldwide. 
Free Information: Columbia Pacific University, 
1415 Third St, Dept. 2950, San Rafael, CA 
94901. 800-227-0119 (California 800-552-5522) 
or 415-459-1650. 
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BECOME A PARALEGAL. HOME STUDY. 
Р.С.0.1., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT. LP109. 


ELECTRIC VEHICLES 


ELECTRIC VEHICLE BUYERS GUIDE: EVs, 
Motors, Controllers, Cycle-Cars, Parts, much 
more! Send $8: VoltAge, PO Box 6363, Torrance, 
CA 90504. 


VOLKSWAGEN CONVERSIONS! FREE | 


INFORMATION. PUBLICATIONS, IN- 
STRUCTIONS, VIDEOS, COMPONENTS. 


KAYLORKIT, POB 1550PS, BOULDER | 


CREEK, CA 95006-1550. 
EMPLOYMENT INFORMATION 


| EASY WORK! EXCELLENT PAY! ASSEMBLE 
| PRODUCTS AT HOME. TOLL FREE 


1-800-467-5566 EXT. 8068. 


INTERNATIONAL Employment. Free details! 70 
Chartres, Unit P, Montreal, Quebec, Canada 
H9A 1J7. Fax: 5 514-421-6831. 


THINKING OF RELOCATING TO NEW YORK? 
Send $5.00 MO, for Employment Secticn of 
Newspaper To: R. Pollier, Р.О. Box 394, Bo- 
hemia, NY 11716. 


ENERGY SAVING 
LOW HEATING, COOLING IMPROVE- 
MENTS, $10.00-SASE, DD Enterprise, Box 
812, Georgetown, CT 06829. 


SOLAR, GREENHOUSE, AQUACULTURE, | 


ENERGY SAVINGS CATALOG! 64 pages. Fea- 
turing Sun-Lite®. Solar/electric vehicles, con- 
version kits and components. $2.00 post- 


paid. Solar Components, Dept. PS.. 121 Valley | 


St., Manchester, NH 03103. 


HEAT WATER REUSING LOST ENERGY year 
round. SASE $2.75, Box 3272, Vernon, CT 
06066. 


Heat your home with oil? SLASH your bills as 
much as 60%!! GUARANTEED. RUSH $14.95 
+ $1.50 SH to ARC Enterprises, 275 Rt. 10 East. 
Suite 220-240A, Succasunna, N.J. 07876. 


FINANCIAL 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


GET FREE CASH! Private money granis. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


MORTGAGE REDUCED by years. Simple. 
SAVE THOUSANDS. FREE details. CAMA, 480 
Canal Street, New York, NY 10013. 


MONEY SOURCES! For start-up businesses, 
growth, development, expansion, PO Box 53383, 
Indpis, IN 46253. 


Where to obtain a $1,500 loan by mail— 
INTEREST FREE! Full details $2.00. Dr. Bob, 


| Box 24, Hardin, KY 42048. 


CUT MORTGAGE INTEREST RATES up to 
50% WITHOUT REFINANCING—SAVE THOU- 
SANDS! WORKS ON REFINANCED MORT- 
GAGES, TOO. FANTASTIC NEW PROGRAM— 
SEND $20.00 TO CBS, PO BOX 1116, HILL- 
SBORO, OR 97124. 


HAVE A GREAT IDEA BUT NO MONEY? Ven- 
ture Capital Sources for Start-Up Businesses, 
Development, Expansion. Also Cash for Notes 
and Mortgages. Funding Source Consultants, 
P.O. Box 541424, Grand Prairie, TX 75054-1424. 
Telephone (214) 264-3256. 


FREELANCE READERS NEEDED! $30,000/ 
Year Income Potential. Details: 619-491-1541 
Ext. 71. 24 Hrs. 


MILLIONS UNCLAIMED: How to claim lost or 
forgotten money, bank accounts, inheritances. 
$5. J.W. Associates, 6932 Greenville Ave., Box 
168, Dallas, TX 75231. 


FOR INVENTORS 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-7577. 


PATENT IT ECONOMICALLY! Free details. Li- | 


censed since 1958. Rainer Associates, 2008 


| Fondulac, Richmond, VA 23229. 
1993 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 


Overseas production, prototypes 
and research readily avaliable. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS 


| Less than 1 hr. flight time to | 
US Patent Office 
MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


Us aceneaa } 800-367-7749 


US & Canada 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


PATENT AND DEVELOP Your Invention, Regis- 


tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you patent and profit from 


your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


FREE help for inventors! No for protec- 
tion forms and information kit. Affiliated inventors 
Foundation, 1-800-525-5885. 


HAVE АМ IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGEREE REVIEW, call 


FREEDOM MARKETING INC 1-800-932-4298. 


The Logical Process? 
Inventors 
Your first step is important! 


Comprehensive patenting 
and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 
Call for free advice 800-458-0352 | 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 


| 702 PS, 233 Broadway, New York, NY 10279. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


INVENTORS! NEED NEW IDEAS? Send $7.00 
to "The Mayberry Company," P.O. Box 428, Indi- 
an Trail, NC 28079. 


Avoid ripoffs... Save thousands! 
Hevolutionary pre-patent 
protection and marketing method 
Developed Dy nonprofit 
inventors Assistance League 
Free Information - 24 hours: 
1-800-846-3228 


INVENT SOMETHING? ESI Inc. has industry 
contacts who want new inventions. Free info. . . 
1-800-547-7BB5. 


INVENTORS’ DIGEST. America's ONLY Inven- 
tors Magazine. $20/year. Satisfaction guaran- 
teed. Free patent manual. 1-800-838-8808. 


SELL YOUR IDEA! Discover our exclusive 
S.E.L.L.'"^ SYSTEM for New Product Develop- 
ment. For free information, call Harshaw Re- 
search 800-451-1326, 


CONTINGENCY PATENT LICENSING. PRO- 
PAT International Corporation, 441 Summer St., 
Stamford, CT 06901-1304. (203) 325-3344. 


Has it been invented? Find out. No middle 
men. Direct Patent Services 1-800-398-4444 
Inventors: Free information on offering your | 
vention for sale. Kessler Sales Corporation, C-; 
Fl- 3, Fremont, Оһо 43420. 


PATENT KIT—complete sample applicatio 
forms, step-by-step instructions, $19.95, Bair 
bridge Publishing, 4233 Cliffside Drive 
LaCrosse, WI 54601 (good writing skills rc 


auired) 


FO REIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS 
MAGAZINES! SAMPLER: 3/$2.98. FREE E 
CHURE. MULTINEWSPAPERS, Box 866- y 
Dana Point, CA 92629. 


GAMES & PUZZLES 
SJOELBAKKEN: Dutch Shuffleboards, Fami 
Fun. $100.00 shipped (commercial un 
$125.00). D & J Koomans, RR4 Chatham, Оп 
N7M 5J4 (519) 351-7667. 


GOVERNMENT SURPLUS 
DRUG RAID SEIZURES: Dirt, Cheap! Car 
Houses, boats, computers. Seizures, Bo 
51488-YD, Ontario, CA 91761. 


HAIR CARE 


MEN'S HAIRPIECES SAVE QUALIT 
NAMEBRANDS/CUSTOM MADE/MHD 
1926/110 PACIFIC COAST, REDONDO BEACH 
CA 90277. 


` HEARING AIDS 


HEARING AIDS - GUARANTEED LOWES 
PRICES! No huge commissions. Home tria 
terms. All makes. We're the oldest, biqges!, bes 
Custom instrument specialists. Free information 
1-800-323-1212. Lloyds-PSC. 


FREE 
CATALOG! 
New Hearing Aids 


* All Models DN 
* Huge Savings JB 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HEARING AIDS! All makes 50%—70% off | 
cludes new rechargeable and solar instrument | 
No salesman. FREE catalog. Call HEARING 
SOLUTIONS at 1 800-708-4327. - 


HELP WANTED 


EARN Reading books! $30.000 yr | 
come potential. Details. (1) 805-962-8000 Ex 
Y-20025. 


HOME TYPISTS, PC users needed. $35.00 
potential. Details. Call (1) 805 962-8000 Ex 


| B-20025. 


Guaranteed Work! Assemble easy products « 
home. Excellent Income! 1-800-377-5600 


ex6050. | 
$329.84 Weekly Assembling Products At Horn 


Free Information. Toll-Free: 1-800-333-3289. 
(Message) 


HAWAI CALLS Escape winter blahs. 1005 ¢ C 
jobs in all fields. Fresh classified list. Send $1 
w/name & address to Seidel's, 162 Kaiulani St 
Hilo, HI 96720. 


$1,500 WEEKLY mailing our circulars! . 
gin NOW! ... FREE packet! MESA-L2, [^ 
4000, Cordova, TN 38018-4000. 


HOBBIES & COLLECTIONS 


MILITARY Medals Catalogue. $1.00; 10 issue 
$8.00. S. Vernon, BOX 890280PS, Temecule 
CA 92589-0280. 


PINBALL MACHINES—BOOKS, PARTS, SUF 
PLIES. CATALOG $1.00. MARCO, 2401 SUN 
SET, W. COLUMBIA, SC 29169. 


HOBBIES & COLLECTIONS (Cont'd) 


OW to preserve old and brittle paper to last 100 
ears. Details for LSASE. Preserve, Box 632M, 
Bonham, TX 75418-0632. 


HOME AUTOMATION 


IR MASTER: TheBest 
Mac/PC peripheral for control of ALL 
Infra-Red & X-10 gear via any button on your IR | 
remote. Send & Recelve both IR & X-10; build 
Macros & control them by IH, X-10, time, switch. | 
Easy Graphics Software. Perfect for Home | 
Automation, Boardroom Control & MultiMedia! 
Hot Looking 5x5x3'Cube; Models from $499 


Dancraft Enterprises 800-860-8910 | 


HOME BREWING - 


Beermakers-Winemakers, Free Catalog, South- 
ern Homebrew, 2103 Scenic Road, Tallahassee, 
L 32303. 


HOME SECURITY 
nvisible dots identify home possessions, pos- 


ively puts thieves in jail. Don't delay, call today! 
$25/1-800-675-1255. 


HYPNOTISM 


РЕ! Ғ-НҮРМО5ІЗ. Take control of your life, pain, 
abits, behavior, power, with 100+ page, Step- 
by-step manual by Ph.D., 18 years experience. 
Send $15.95 to Personal Growth Center, РОВ 
12332, Oklahoma City, OK 73123. 


INVENTIONS WANTED 


NVENTIONS, ideas, new products! Presenta- 
ion to industry. National exposition. 1-800-288- 
DEA. 

NVENTORS: Free Patenting Information Kit! 
he Concept Network Represents people with 
ew Product ideas. Prototype or schematics 
preferred; but not required. Call today! 1-800- 
135-2246 Ext. 67 


REE INVENTION PACKAGE: Davison & Asso- 
iates offers quality Development, Patenting, 
ind Licensing. Call 1-800-677-6382. 


NVENTIONS NEEDED —Free advice and inlor- 
nation. 45 years combined experience. Call | 
-800-979-5555. 

SEND INVENTIONS TO BUSINESSMAN FOR 

E-VALUATION-PROFITS. KRAUSS, BOX 

030187, N.M.B., FL 33163. 


earn how to offer your invention for sale or 
cense. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
lon, C73, Fremont, OH 43420. 


JOKES & NOVELTIES 


E GROWLER: Make the spine tingling roar о! 
h wild beast. Easy to assemble and use. Plans 
4.00. Growler, P.O.B. 396, Smithton, IL 62285. 


KITES 


KITES 


FREE COLOR CATALOG 
| Choose from over 200 kites. 

, Many unusual & innovative designs. 
| Call or write for your catalog today! | 
Into The Wind • (800) 541-0314 | 
1408-P Pearl St., Boulder, CO 80302 
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LOANS BY MAIL 


IBIGNATURE Loans, must have checking 
ount & steady job. Call 1-800-445-0680. 


Diamond Bar, CA 91765. 


SORROW: $100 - $100,000! Fast! Confidential. 
lendale Associates, P.O. Box 260279, Plano, 
X 75026. 1-800-444-6599. 


RAB BUSINESSMEN have money to buy and 
nvest. Top finders fees paid. IMEA. 1293Р51. 

x 3574, Newport Beach, CA 92659-8574. 
714) 722-9260. 


BORROW $500-$40,000! "Overnight" on Sig- | 
ature. Keep indefinitely! Action, Box 5499-Y, | 


MINERALS & PRECIOUS STONES 


PLANS, BLUEPRINTS 


AUTHENTIC DINOSAUR BONE FOSSILS 
Large 1 to 2 pound specimen $19; 1/4 pound 
specimen $7. Quantities Limited: Order Now. 
Earthways, Box 31, Canton, SD 57013. 


MISCELLANEOUS 


LOOK INTO THE FUTURE—HEALTH, MONEY, | 
ROMANCE. FOR INFORMATION WRITE TO: | 
PSYCHIC LINE, 9557 TUDOR OAKS DR., MAN- 
ASSAS, VA 22110-7062. SEND $2.00 FOR P/H. 


MODELS—SHIPS, CARS, 


PLANES, ROCKETS 


LIVE STEAM MODELSI Kits or Assembled. 
Over 100 different models. Stunning Colored 
CATALOG $6.95 Refundable. VIDEO 9.95. 


YESTERYEAR TOYS & BOOKS INC, Dept PS, | 


Box 537, Alexandria Bay, NY 13607. PHONE: 
(613) 475-1771. 


MONEYMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 6517. 


PUT YOUR PRODUCT ON T.V. Financing Avail- 
able (not 10096). 1-800-657-9007. 


MOTORCYCLES, BICYCLES & SUPPLIES 


ZIPPER BICYCLE ENGINE KITS, MOTORIZE 
YOUR BICYCLE—20 MPH—OVER 100 MPG. 
(714) 375-6270. 


World's Most Famous Artists. Finest Digital Re- 
cordings. Write for FREE CATALOG: LRC Ltd., 
Dept.-PS, 16 Montrose Place, Melville, NY 
11747. 


NEW PRODUCTS 


TV Magnifier Screen—Expand your picture 


50% with amazing new TV magnifying screen. 
Improves your TV picture by making it sharper, 
more comfortable to see. Call Today for Free 
Brochure (305) 742-8752. 


XSORB—Amazing Super Absorbent. Safely 
and quickly absorbs common liquid spills includ- 
ing oils, paints, and household. Leaves surface 


| clean and dry. All natural product! 7 quart con- 


tainer, absorbs as much as 30 lbs of kitty litter. 
Send $10.95 to: Impact Environmental Products, 
P.O. Box 15237, San Luis Obispo, CA 93406. 
Add $2.00 s/h. 


OF INTEREST TO ALL 


AUSTRALIAN newsletter: ten pages easy read- 
ing airmailed monthly covering local issues, triv- 
ia, sport, politics, history, Aust/US relations, cur- 
rent events. Send $120 for one year or $20 
sample. Stuart Hogg, POB129, North Strath- 
field, NSW2137, Australia. 


THE BEST INCENSE: 20 STICKS PER PACK 
$1.00. MINIMUM PURCHASE 5 PACKS. 
BLACK LOVE: OPIUM, PATCHOULI, ROSE. 


| 
| mi 
| 


SANDALWOOD, JASMIN, VANILLA, EGYP- 


TIAN MUSK, BLUE NILE, CINNAMON, CHINA 
RAIN, FRANKINCENSE. FREE INCENSE 
HOLDER WITH 12 PACKS OR MORE. ADD 
$3.00 FOR SHIPPING & HANDLING. CA RESI- 
DENTS ADD 8.25% SALES TAX. SEND CHECK 
OR MONEY ORDER TO: CYNTHIA WILEY, Р.О. 
BOX 91098, LOS ANGELES, CA 90009. 


EYEGLASS LENSES SAVED FROM 
SCRATCHES. FOR COMPLETE INFORMA- 
TION AND PLANS, $10.00. LANE SERVICE, 
Box 187, Livermore, CA 94551-0187 PATENT 
PENDING. 


TRUMPET TECHNIQUES FOR SUCCESS. 
GREAT GIFT. $6.75. TTS, Box 1468, GEORGE- 
TOWN, SC 29440. 


PATCHES, DECALS, BADGES 
CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498. 
914- 679-6600. 


PLANS & KITS 


| HALLOWEEN HAUNTED HOUSE—Instruction | 


manual for the design and fabrication of a sturdy 
structure that can be quickly assemble- 
disassembled and stored. A money maker for the 
organization or the individual. Only $39.95 plus 
$4.99 S&H. WAWCO Inc., P.O. Box 1026, Bail- 


| win, MO 63022. 


| 1921, Amherst, NY 14226-7921. 


| AVAILABLE. SEND $4.00 + SASE TO: S. 


| REAL ESTATE | 


| CALIFORNIA. Acreage. Lots. $50 down. $50 | 


| GOVERNMENT LAND now available for claim. 


Home Garage Owners: Maximize space with 
parking buddy. Plan 640. $5.00. M. Eva, Box 222, 
Pierrefonds, НӘН 4K9 Canada. 


Custom built Systems. Easy step- 
by-step plans. $10 to Keller Acoustics, P.O. Box 


PORTABLE SPUD LAUNCHER PLANS. FUN 
FOR ALL AGES—FIRES 300 FT +. EASY 
CONSTRUCTION WITH PLASTIC PIPE. KITS 


GREEN, BOX 1005, SUMAS, WA 98295-1005. 


| PLASTICS 


AUBBER, plastic compounds, techniques, 
sources. Free information: Caster, Box 
16586V12, Memphis, TN 38186-0586. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglass- 
ing, repairing and reproducing with our Mold 
Making Supplies. Catalog $2.00. CASTOLITE, 
Dept. 93Q/PS. 4915 Dean, Woodstock, IL 
60098. 


| RADIO, TELEVISION 


SECRBT Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


RADIO/TV/ELECTRONICS 


BECOME A HAM RADIO OPERATOR—New 
Video Course gets you on the air in no time—no 
Morse Code required! Fast, easy, fun! Guaran- 
teed! Call ARRL today 1-800-32-NEWHAM for 
FREE INFORMATION. 


monthly. 4602 Ethel Ave., 


Sherman Oaks, CA | 
91423. | 


GOVERNMENT LAND 
US CITIZENS ONLY 
| 20 acre claim program still available. get yours for $20 
government fee, in АК, AZ. AR, СА, CO. ID. MT. NV 
NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps. telephone helpline. filing 
| forms. etc. send $20: or for more information send $3 
| PUBLIC LANDS TITLE, PO Box 2945-PS Port Angeles 
WA 98362-0336 (this 15 not Homesteading, it's much 
easier and only costs $1 per acre) 


GOVERNMENT HOMES from $1 (U repair). De- 
linquent tax property. Repossessions. Your area 
(1) 805 962-8000 Ext. GH-20025 for current repo 

list. | 


e MONTANA LAND © 
20 ACRES - 12 ‚900 


е. FREE BROCHI HURE 
EXCELLENT FINANCING 
Call Toll-Free 1-800-252-LAND 


ип Montana call Им 5X7- £469 
\ е ыны" Hasin Properties 
б кый Where Praed 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting at 
$9,750. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 « (406) 566-8085 


Call Toll Free: 1-800-682-8088 一 


Up to 160 acres/person. Free recorded mes- 
sage: (707) 448-1887. (4JG6) 


POTATO SCONES, SHORTBREAD, SOUP, 
STEW. SEND $4.00, SASE. BOX 75237, WRAPS, 
WHITE ROCK, B.C., CANADA V4A ЭМ. 


POPU AR SCIENCE DECEMBER 


RECYCLING | 


PROTECT THE ENVIRONMENT! | 


Help the environment by advertising your | 


recyling ideas and products in Popular | 


science's Classified Opportunity Mart. 
Call Randi for advertising information: 
1-800-445-2714 


FORMULA—HOW TO CLEAN YOUR MOTOR 
OIL (FOR REUSE). $4.00. RECYCLING, BOX 
1212, ROANOKE, TX 76262. 


` REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 2421- 
PS Pratt, Chicago, IL 60645 (312) 764-0100; 
FAX (312) 764-0019. 


RUBBER STAMPS 


Order ‘CUSTOM MADE" | 


RUBBER STAMPS 


Great 95 
‚ UP TO 4 LINES only 5295 
(Max ЗО letters per line) 
"m PADS only $1.95 in 


iw Bue Мүнүр reg 


mL um 
Li ub TME ғ Ace d 2 5£ per item tor posta: 
— SATISFACTION GUARANTEED 
FAST SERVICE - Your Order Shipped in 5 days! 


56 Page 
Catalog Buyer's Guide 


ог Brands 
e Sysiems 


100% Satisfaction 
Guarantee 

= AI M 

„Сот 

* Accessories, 


* Huge Savings 
: Easy Installation 
· Complete Intruct. 


Over 40,000 Satisfied Customers | 
1-800-334-6455 


Inr! 218-738-5231. Fax 218-729-4879 


SKYVISION INC. 
1030 FRONTIER DRIVE 
. FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! 


SUPER low satellite prices. Free U.S.— 
International catalog. Satman, 800-472-8626. 


DO IT YOURSELF SATELLITE TV. LOW, LOW 
PRICES. FREE CATALOG, U.S.S. 
1-800-947-9475. 


VC-2 RS MODULES $399.00 WITH FREE PRO- 
GRAMING. 30K LNB $69.00. GET YOUR BEST 
PRICE AND WE WILL BEAT IT. WE SELL ALL 
MAJOR BRANDS, ALL ITEMS SHIPPED UPS. 
SATELLITE T.V., 120 W. CENTENNIAL, MUN- 
CIE, IN 47303. 1-317-288-0074 TECH HOURS 
11-5. 


SCIENCE & CHEMISTRY — — 


CALS - GLASSWARE, Catalogue $2.00, Es- 
tablished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


ROBOTICS, ASTRONOMY. PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP ТО 30%! ANAL' 1ICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
210-684-7373 


MAKE YOU!) OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, Р.О. BOX 1, CATASAUQUA, PA 
18032. (747) 256-3087. 


HUGE COMPUTER CATALOG, SUPPLIES. 
FREE information—FAST! 1-800-870-2670. In- 
diena Scientific Co., Ltd. 


LABORATORY CHEMICALS & GLASS- 
WARE. ACIDS, SOLVENTS, ORGANICS & 
INORGANICS. ADVANCE SCIENTIFIC 
305-927-2700. 


x ME 
[Cont tinued on page 13. J} 
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75 Years Aco 
» CHUTE 


№ though it makes an ideal fire 

lescape, a canvas chute *must be 

j stored near a window and is not - 
very ornamental." This patented 
version of the fire escape chute at- 
tempted to solve the problem. A 

| 人 built into the wall еш. 


2 5 YEARS canvas. het oa elas ing 


Асо 
| -over the windowsill and suspended 
Bova Zir by rods outside the building. Escape 
пык аге see in use today. 
2.4-hp two-stroke en- ember 191 

û gine in a backpack 
promised to propel 
swimmers at twice the 
speed of the fastest 100 Years AGo 


crawl. It was intended 
for lifeguards, but never 
caught on. Today, 
propulsion units are 
used by scuba divers, al- 


IOWAs 


e USS Iowa, or "Battle- 
ship No. 4," was under con- 


though these are most struction in 1893, but not com- 
often used underwater. missioned until 1897. Her 
—December 1968 heavy guns and solid construction 


were a product of the post-Civil War 
naval arms race. Four 12-inch and eight 

8-inch guns comprised her offensive armament. Smaller, de- 
fensive weapons were 6-pound and 1-pound Hotchkiss guns. 
Decommissioned in 1919, the Iowa was used for radio-con- 


25 Years AGO 


SAMPLING A CENTURY OF POPULAR SCIENCE 


50 Years Або 
Cars Or THe Furure 


mong the predicted fea- 

tures of postwar cars 
were power steering, power 
brakes, fuel injection, and 
automatic transmissions. 
Fanciful ideas included a 
teakettle-size engine mount- 
ed on a quickly detachable 


| rear unit. Exteriors would 


take on a sleek-bodied look, 
similar to fighter planes. 
Hoods would be shortened, 
even eliminated. A wrap- 
around bumper protected 
the car, and the windshield 


of plastic, curved to the 
contours of the vehicle, 
eliminating blind spots. 
Traffic would not pose a 
problem because of two 
developments: the fly- 
able automobile and the 
roadable airplane. The 
first would be a “good, ser- 
viceable road car, capable of 
taking off for short hops”, 
and the second, an airplane 
able to land and roll to its 
destination at about 30 
mph.—December 1943 


and windows, possibly made 


Green HYBRID 


oncern over air pollution 

led to a modified Opel 
Kadett, an early hybrid. An 
8-hp Stirling engine filled 
the trunk, and 14 12-volt 
batteries plus controls were 
stashed under the hood. The 
hydrogen-burning Stirling 
drove an alternator that re- 
charged the storage batter- 
ies, which in turn powered 
the drive motor. At 30 mph, 
the Kadett could run as long 
as there was fuel to power 
the Stirling. At 55 mph, it 
had a range of 30 or 40 
miles; on batteries alone, just 
15 to 30.— December 1968 


trolled target practice. The later Iowa, designated BB61, was 
commissioned in 1943. She had a main battery of nine 16- 
inch guns and a secondary battery of twenty 5-inch dual-pur- 
pose guns, capable of surface or air fire. BB61 served in 
both World War II and the Korean War before she was 
decommissioned in 1990.—December 1893 


aS 


75 Years AGO 


Емчацх, A TUNNEL? ameter 
| cost н ая to three 
fter 116 years of discus- ^ quarte ` alan dollars 
ision, the English Chan- - iggin | 
nel tunnel may be built at ^  andtr | 8 to 
last." As World War I raged move ш would el 
on the continent, a plan was nate the need for manual 
formulated for a postwar labor. From a special tube - 
tunnel. In alittle over four 11 feet in diameter, cham- 


POPULAR SCIENCE BUSINESS AND EXECUTIVE beast. 2 Park Kin. New M rk NY 10018. SUBSCRIPTION INQUIRIES pee second-class postage paid ar Мем York NY and additional mailing offices. Canada Post Canadian Publications Mall Produc Апта 
new or renewal subscriptions or change of address (ser oth new and aid address Pe pul Sc "om Box 5095, Hanan LA 51504 No. 568218. Canada GST Registrati: п рир В. i1228B8BOS&B5. Popular Science SSN 0181-7370) 
2508, POSTMASTER: Send change of address notices to Pe мша: + Se arene. "Box 5006. pA an 1A 51583-2588. Popular Science ante ‘aiken is published тағу by Times Mirror Magazines, inc. 2 Park Awa., New York NY 100186 PRINTED IN THE U.S.A. 


144 e POPULAR SCIENCE DECE) ВЕК 1993 


«521 


*4.0 LITER V-6 ENGINE’ *PUSHBUTTON FOUR-WHEEL DRIVE 
*P265 ALL-TERRAIN TIRES *3-YEAR / 36,000-MILE WARRANTY" 


BANGER 434 SUPERCAR 


“Ask dealer о dots regarding I BUILT FORD TOUGH 
"Ask dealer for details regarding the limited warranty | = 


THE ONLY CAMCORDER 
THAT LETS YOU SHOOT 
AND PLAYBACK ON ONE 

pe, BIGVIEWSCREEN _ 


my WAYNE AND 
Û TY GRETZKY 


CAPTURE AND 
INSTANTLY RELIVE THOSE 
GREAT MOMENTS 

IN COLOR AND SOUND. 

You ve never seen a camcorder 
like the Sharp Viewcam. " 

The viewfinder is gone, replaced 
with a brilliant, color LCD view 
screen. 


all your most memorable moments. 

From baby' firsts to school 
plays, vacations, and everything in 
between. 

Just point, push a button and 
shoot from almost any angle. 

Then, only the Sharp Viewcam 
lets you playback instantly, in color 
and sound for everyone to enjoy. 

The incredible Sharp Viewcam. 

It will change the way you look 
at camcorders. 

Call today for a free brochure 
and your nearest dealer. 


SHARP 
VIEWCAM 


1-800-BE SHARP o СТВОМ SHARP MINDS 


LCD 


© 1993 Sharp Electronics Corporation. Simulated Screen Image. Model Shown: VL-E30U 8mm Camcorder. 


а 


Now, it's fun and easy to capture ， 


